FUJITSU SEMICONDUCTOR 


16-bit Proprietary Microcontroller 
CMOS 


F2MC-16L MB90670/675 Series 


MB90671/672/673/T673/P673 (MB90670 Series) 
MB90676/677/678/T678/P678 (MB90675 Series) 


m@ DESCRIPTION 


The MB90670/675 series have been developed as a general-purpose version of the F2MC*!-16L family 
consisting of proprietary 16-bit, single-chip microcontrollers. These general-purpose devices are designed for 
applications that require high-speed real-time processing suitable for process control in a wide variety of industrial 
and OA equipment. 


The instruction set is based on the AT architecture of the F2MC-8 family, with additional high-level language 
supporting instruction, expanded addressing modes, enhanced multiplication and division instructions, and 
improved bit processing instructions. In addition, long-word data can now be processed due to the inclusion of 
a 32-bit accumulator. 


The MB90670/675 series includes a variety of peripherals on chip, such as a UART, an SCI, a 10-bit A/D 
converter, an 8-bit PPG, a 16-bit reload timer, a 24-bit free-run timer, an OCU, an ICU, DTP/external interrupts, 
and I?C interface*? (675 series only). Furthermore, because the on-chip peripherals, with the aid of intelligent 
I/O service function, can transfer data without the intervention of the CPU. This microcontroller can be used for 
applications that require real-time control. 


*1: F?MC stands for FUJITSU Flexible Microcontroller. 


*2: Purchase of Fujitsu I?C components conveys a license under the Philips I@C Patent Rights to use these 
components in an I2C system, provided that the system conforms to the |?C Standard Specification as 
defined by Philips. 


m@ FEATURES 


¢ Minimum execution time: 62.5 ns at 4 MHz oscillation (with multiply-by-4 setting) 
PLL clock multiplier system used 

Instruction set optimized for controller applications 

Variety of data types: bit, byte, word, long-word 

Expanded addressing modes: 23 types 

High coding efficiency 

Improvement of high-precision arithmetic operations through use of 32-bit accumulator 

Instruction set supports high-level language (C language) and multitasking 

Inclusion of system stack pointer 

Variety of pointers 

High instruction set symmetry 

Barrel shift instruction 


(Continued) 
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(Continued) 
Improved execution speed: 4-byte queue 
Powerful interrupt functions 
Priority levels: 8 levels (programmable) 
External interrupt inputs: 4 channels 
Automatic transfer function independent of CPU 
Intelligent I/O Service: max.10 channels 
General-purpose ports: max.65 channels (MB90670 series) 
max.84 channels (MB90675 series) 
18-bit timebase counter 
Watchdog timer 
UARTO: 1 channel 
Can be used for either asynchronous transfer or synchronous transfer 
UART1 (SCI): 1 channel 
Can be used for either asynchronous transfer or serial transfer with clock (I/O extended serial) 
A/D converter: analog inputs: 8 channels 
Resolution: 10 bits (switchable to 8 bits) 
RC-type sequential comparison method 
24-bit free-run timer: 1 channel 
ICU (input capture): 4 channels 
OCU (output compare): 8 channels 
8-bit PPG timer: 2 channels 
16-bit reload timer: 2 channels 
|2C* interface: 1 channel (only in the MB90675 series) 
Low-power consumption modes 
Sleep mode 
Stop mode 
CPU intermittent operation mode 
Pseudo-watch mode 
Hardware standby pin 
Packages: LQFP-80, QFP-80, LQFP-100, QFP-100 
CMOS technology 
l?C License 
Purchase of I?C components convey the Philips I?C Patent Rights to use these component in an I2C system, 
provided that the system comforms to the I?C standard specification as defined by Philips. 
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m@ PACKAGE 


80-pin Plastic LQFP 80-pin Plastic QFP 


(FPT-80P-M05) (FPT-80P-M06) 
100-pin Plastic LQFP 100-pin Plastic QFP 


(FPT-100P-MO05) (FPT-100P-M06) 


MB90670/675 Series 


m PRODUCT LINEUP 


« MB90670 Series 


Part number 
MB90671 MB90672 MB90673 MB90T673 MB90P673 
Parameter 


Classification 


One-time PROM 


Mass production products product 


CPU core 


Number of instructions 


340 


Minimum execution time 


62.5 ns at 4 MHz (PLL: with multiply-by-4 setting) 


RAM size 


640 bytes 1.64 Kbytes 2 Kbytes 


ROM size 


16 Kbytes 
(internal mask ROM) 


32 Kbytes 
(internal mask ROM) 


48 Kbytes 
(internal mask ROM) 


48 Kbytes 


None (internal OTPROM) 


System clock oscillation circuit 


System clock/PLL clock on chip 


Low-power consumption modes 


Sleep, stop, CPU intermittent operation, pseudo-watch, 
hardware standby 


Interrupts 


Interrupt sources: 19 channels; priority levels: 8 (programmable); 
external interrupt inputs: 4 channels 


Resources 


Ports 


Output ports (N-channel open drain): 8 
I/O ports (CMOS): 57 
Total: 65 


UARTO 


8 bits x 1 channel 


UART1 (SCI) 


8 bits x 1 channel 


A/D converter 


10-bit resolution x 8 channels 


24-bit free-run timer 


24 bits x 1 channel 


ICU (input capture) 


24 bits x 4 channels 


OCU (output compare) 


24 bits x 8 channels 


8-bit PPG timer 


8 bits x 2 channels 


16-bit reload timer 


16 bits x 2 channels 


I2C interface 


None 


Watchdog timer function 


On chip 


Power supply voltage 


+2.7V to +5.5V 


Operating temperature 


—40°C to +85°C 


System clock frequency 


32 MHz (+5.0 V + 10%) 
16 MHz (+3.0 V + 10%) 


Miscellaneous |Characteristics 


Package 


FPT-80P-M05/FPT-80P-M06 


Process 


CMOS 


« MB90675 Series 


MB90670/675 Series 


Part number 
MB90676 MB90677 MB90678 MB90T678 MB90P678 
Parameter 


Classification 


One-time PROM 


Mass production products product 


CPU core 


Number of instructions 


340 


Minimum execution time 


62.5 ns at 4 MHz (PLL: with multiply-by-4 setting) 


RAM size 


1.64 Kbytes 2 Kbytes 3 Kbytes 


ROM size 


32 Kbytes 48 Kbytes 64 Kbytes None 64 Kbytes 
(internal mask ROM) | (internal mask ROM) | (internal mask ROM) (internal OTPROM) 


System clock oscillation circuit 


System clock/PLL clock on chip 


Low-power consumption modes 


Sleep, stop, CPU intermittent operation, pseudo-watch, 
hardware standby 


Interrupts 


Interrupt sources: 19 channels; priority levels: 8 (programmable); 
external interrupt inputs: 4 channels 


Resources 


Ports 


Output ports (N-channel open drain): 10 
I/O ports (CMOS): 74 
Total: 84 


UARTO 


8 bits x 1 channel 


UART1 (SCI) 


8 bits x 1 channel 


A/D converter 


10-bit resolution x 8 channels 


24-bit free-run timer 


24 bits x 1 channel 


ICU (input capture) 


24 bits x 4 channels 


OCU (output compare) 


24 bits x 8 channels 


8-bit PPG timer 


8 bits x 2 channels 


16-bit reload timer 


16 bits x 2 channels 


l2C interface 


8 bits x 1 channel 


Watchdog timer function 


On chip 


Power supply voltage 


+2.7V to +5.5V 


Operating temperature 


—40°C to +85°C 


System clock frequency 


32 MHz (+5.0 V+ 10%) 
16 MHz (+3.0 V + 10%) 


Miscellaneous | ;haracteristics 


Package 


FPT-100P-M05/FPT-100P-M06 


Process 


CMOS 


MB90670/675 Series 


m@ PIN ASSIGNMENT 


(Top view) 


7 
6 
5 
4 
3 


80-44 P17/AD15/W 
79(=77 P16/AD14/W 
78(=Z P15/AD13/W 
77 CZ P14/AD12/W 
76(=ZE] P13/AD11/W 
75 (=X P12/AD10WI2 
74(= P11/AD09/WI1 
73(=XT) P10/AD08/WI0 


72(=ITZ] P07/AD07 
71 (==) P06/AD06 
70(=IT7 P05/AD05 
69 [=I] P04/AD04 
68 I=L P03/AD03 
671=X) P02/AD02 
66[<I7] P01/AD01 
65] P00/ADOO 


64(=CE] Vcc 
63 (CIT X1 


co4-1O 


TI") 2 
CTI] 3 
[TT] 4 
CTI 5 
(“TT 6 
[TI] 7 
TI] 8 
TI 9 
(“TT 10 
CTI" 11 
TI] 12 
CTI 13 
CTT 14 
[7117 15 
CTI 16 
[TI] 17 
TT 18 
CTT 19 
CTI 20 


P20/A16 
P21/A17 
P22/A18 
P23/A19 
P24/TINO 
P25/TIN1 
P26/TOTO 
P27/TOT1 
Vss 
P30/ALE 
P31/RD 
P32/WRL 
P33/WRH 
P34/HRQ 
P35/HAK 
P36/RDY 
P37/CLK 
P40/SINO 
P41/SOTO 
P42/SCKO 


Vss CXL 32 


AVss [ZIT 29 
P52/AN2 [ZI 33 


AVcc CXC] 26 
AVRH [IL 27 
AVRL C=LL 28 
P50/ANO L—LL—~ 30 


P43/SIN1 [£TC 5 21 
P44/SOT1 C= 22 
P45/SCK1 COO 23 
P46/PPGO COLL 24 
P47/ATG COO 25 
P51/AN1 [C[LL 4 31 
P53/AN3 C=LL4 34 
P54/AN4 C[LL 7 35 
P55/AN5 COLL 36 
P56/AN6 CZIL 4 37 
P57/AN7 [<LI 38 


MB90671/672/673/P673/T673 
(FPT-80P-M05) 


62(=IL] XO 
61 [=TT 3) Vss 


60 [rr 
59 [err 
58 [=tr 
57 [err 
56 (=r 
55 (tr 
54 (=r 
53 [=rr 
52 GT 
51 f]tr4 
50 (=tr 
49 rT 
48 []&tT 
47 [Tr 
46 [rr 
45 [rr 
44 rr 
43 []=rr 
42 [tr 
41 co 


MDO CLL J 39 
MD1 COLL 40 


RST 
P80/PPG1 
P77/DOT7 
P76/DOT6 
P75/DOT5 
P74/DOT4 
P73/DOT3 
P72/DOT2 
P71/DOT1 
P70/DOTO 
P67/ASR3 
P66/ASR2 
P65/ASR1 
P64/ASRO 
P63/INT3 
P62/INT2 
P61/INT1 
P6O/INTO 
HST 

MD2 


MB90670/675 Series 
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(Top view) 


5 
4 
3 
2 
1 
0 


80 [ZIT] P15/AD13/W 
79(=IE) P14/AD12/w 
78(-I] P13/AD11/W 
77 (1) P12/AD10/W 
76(-LL_] P11/AD09/W 
75 (<1 P10/AD08/w 
74(<IZ] P07/AD07 
73(=IT-] P06/AD06 
72{-T_] P05/AD05 
71 (21) P04/AD04 
70{=IT_] P03/AD03 
69 [=I] P02/AD02 
68 [=I] P01/AD01 
67{=IL-J P00/ADOO 


66[-TT_J Vcc 
65{-T_] X1 


P16/AD14/WI6 [[LL_}1 [Tr] X0 
P17/AD15/WI7 (IL-2 O TT) Vss_ 
P20/A16 [XLL3 [TT] RST 
P21/A17 [X14 [TT] P80/PPG1 
P22/A18 [[LL_]5 [Tt] P77/DOT7 
P23/A19 [XIL“J6 [TT] P76/DOT6 
P24/TINO [-XLLJ7 (TT P75/DOT5 
P25/TIN1 [[£LL8 [Tt] P74/DOT4 
P26/TOTO -IL9 TI] P73/DOT3 
P27/TOT1 [ZL TT P72/DOT2 
Vss (FLT (TT P71/DOT1 
P30/ALE [XII IT] P70/DOTO 


P31/RD (TJ 
P32/WRL [IT 
P33/WRH [LIL 
P34/HRQ [-LL4 
P35/HAK [ZIT 
P36/RDY (C[LL4 
P37/CLK (:LT4 
P40/SINO -LL4J 
P41/SOT0 LJ 
P42/SCKO [LIT 
P43/SIN1 [-:IT4J 
P44/SOT1 [TJ 


[TT] P67/ASR3 
[TT] P66/ASR2 
TT] P65/ASR1 
TT] P64/ASRO 
TTT] P63/INT3 
TT] P62/INT2 
TT) P61/INT1 
{TT] ~P60/INTO 
[TT] HST 
TT MD2 
[Tt MD1 
[TT] MDO 


27 


AVcc eT728 
AVRH E2129 
AVRL (207380 


Vss [20-134 


AVss [£IL=}31 
P52/AN2 ([rT-735 


P50/ANO [[{IT-782 


P47/ATG XL] 
P51/AN1 [[£rT7733 


P45/SCK1 [rr725 
P46/PPGO [XIL726 
P53/AN3 [CIL136 
P54/AN4 [2537 
P55/AN5 [51138 
P56/AN6 [[LL_139 
P57/AN7 [CI140 


MB90671/672/673/P673/T673 
(FPT-80P-M06) 
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(Top view) 


7 
6 
5 
4 
3 
2 
i 
0 


98[=—T7 P17/AD15/W 
97 (=) P16/AD14/W 
96 [=I P15/AD13/W 
9577) P14/AD12/W 
942077 P13/AD11/W 
93 [==] P12/AD10/W 
92(=TT7 P11/AD09/W 
91 [=&TT=) P10/AD08/W 
90[==T=) P07/AD07 
89[=1T] P06/AD06 
88 [== P05/AD05 
87 [=X] P04/AD04 
86[£7 P03/AD03 
85[<1L_ P02/AD02 
84[=—T P01/AD01 
8327 P0O/ADOO 


99[=TT7] P20/A16 
82(CTT Vcc 


81 x1 
80[=IT7J XO 
79(IL Vss 
78(=I] PB2 
771 PB1 
76{(=IL— PBO 


Oe TT] P21/A17 


75 Ftc: ~2RST 
74 [=r -PA7 


P22/A18 C-TT4 1 
P23/A19 E-IT 42 


P24/TINO C-IT43 73 [att] PA6 
P25/TIN1 C-DD4 4 72 (or) PA5 
P26/TOTO FIT45 71 (7) ~PA4 
P27/TOT1 EITD46 70 (2c) PA3 
P30/ALE E-ID47 69 [=rr) ~PA2 
P31/RD EIL48 68 [=&tr ~ PAI 
_Vss OID 9 67 =r): ~ PAO 
P32/WRL C-IT4 10 66 [2&7] -P77/DOT7 
P33/WRH C-IL4 11 65 [2c] P76/DOT6 
P34/HRQ CF-LT4 12 64 [=~ -P75/DOT5 
P35/HAK II 13 63 [=m -P74/DOT4 
P36/RDY C-IT4 14 62 [tr «~P73/DOT3 
P37/CLK C-ET4 15 61 [tr S~P72/DOT2 
P40/SINO C-LL4 16 60 [=~] P71/DOT1 
P41/SOTO (711717 59 [tr :«~P70/DOTO 
P42/SCKO CII 18 58 [£7 P67/ASR3 
P43/SIN1 [2-104 19 57 [=] :P66/ASR2 
P44/SOT1 CLT 20 56 (2077) P65/ASR1 
Vcc DLT 21 55 [7 :~P64/ASRO 
P45/SCK1 C[-IL4 22 54 [oc ~P63/INT3 
P46/PPGO L-=IT4 23 53 for) - P6é2/INT2 
P47/ATG CIT 24 52 [tr «~P61/INT1 


P80/PPG1 C=IT4 25 51 (=—):~P60/INTO 


Vss CXL 40 


P54/AN4 [ZO 41 
HST CXC 50 


P81 CCOU] 26 
P82 [CTT] 27 
P83 [ZIT 28 
P84 COOL 29 
P85 CLL 30 
P86 C-LL4 31 
AVcc CZXT 32 
AVRH [ZLL 4 33 
AVRL CZLL4 34 
AVss [ZO 35 
P50/ANO C=LL4 36 
MDO C—LL4 47 
MD1 C=C 48 
MD2 [TT] 49 


P51/AN1 [=O 37 
P52/AN2 CLL 38 
P53/AN3 [ZL 39 
P55/AN5 CLL 42 
P56/AN6 COLL 43 
P57/AN7 [ZZ 44 
P90/SDA [ZIT 45 
P91/SCL CL=XXT) 46 


MB90676/677/678/P678/T678 
(FPT-100P-M05) 
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P20/A16 
P21/A17 
P22/A18 
P23/A19 
P24/TINO 
P25/TIN1 
P26/TOTO 
P27/TOT1 
P30/ALE 
P31/RD 
_Vss 
P32/WRL 
P33/WRH 
P34/HRQ 
P35/HAK 
P36/RDY 
P37/CLK 
P40/SINO 
P41/SOTO 
P42/SCKO 
P43/SIN1 
P44/SOT1 
Vec 
P45/SCK1 
P46/PPGO. 
P47/ATG 
P80/PPG1 
P81 
P82 
P83 


OANDABRWNM— 


7 
6 
5 
4 
3 
2 


1 


(Top view) 


0 


00 [=LT7] P17/AD15/W 
99 [=FTT~] P16/AD14/W 
98 [-TT7] P15/AD13/W 
97 (7 P14/AD12/W 
96 [ZT] P13/AD11/W 
95 [<7] P12/AD10/W 
94 [=] P11/AD09/W 
93 [ZIT_] P10/AD08/Ww 
92 [-TT_] P07/AD07 
91 [=] P06/AD06 
90 [=I] P05/AD05 
89 [TT] P04/AD04 
88 [-LL_] P03/AD03 
87 [=] P02/AD02 
86 [ZL] P01/AD01 
85 [=] P00/ADO00O 


Oo! 


PB2 
PBI 

PBO 

RST 

PA7 

PA6 

PA5 

PA4 

PAS 

PA2 

PAt 

PAO 
P77/DOT7 
P76/DOT6 
P75/DOT5 
P74/DOT4 
P73/DOT3 
P72/DOT2 
P71/DOT1 
P70/DOTO 
P67/ASR3 
P66/ASR2 
P65/ASR1 
P64/ASRO 
P63/INT3 
P62/INT2 
P61/INT1 
P6O/INTO 
HST 

MD2 


P84 [[Z 31 
P85 [ZL 32 
P86 [LL 33 
AVcc [ZL] 34 
AVRH [ZI] 35 
AVRL [ZZ] 36 
AVss [ZL] 37 


P50/ANO [ZL] 38 


Vss [ZEI[] 42 


P51/AN1 [{LL 39 
P52/AN2 [Z[LL_] 40 
P53/AN3 [[LL_J 41 
P54/AN4 [LL] 43 
P55/AN5 [=I] 44 
P56/AN6 [[LL_J 45 


MB90676/677/678/P678/T678 
(FPT-100P-M06) 


P57/AN7 [LL 46 
P90/SDA [ZL 47 
P91/SCL [ZX] 48 


MB90670/675 Series 


m@ PIN DESCRIPTION 


Pin no. 


LOFP* 


QFP*? 


LOFP* 


Pin name 


XO 


X1 


Circuit 
type 


A 
(Oscillation) 


Function 


Crystal oscillator pins 


POO to P07 


AD00 to ADO7 


B 
(CMOS) 


General-purpose I/O ports 
This function is valid in single-chip mode. 


I/O pins for the lower 8 bits of the external address/ 
data bus 

This function is valid in modes where the external bus 
is enabled. 


P10 to P17 


AD08 to AD15 


WIO0 to WI7 


General-purpose I/O ports 
This function is valid in single-chip mode. 


I/O pins for the upper 8 bits of the external address/ 
data bus 

This function is valid in modes where the external bus 
is enabled. 


Wake-up interrupt I/O pins 

This function is valid in single-chip mode. 

When external interrupts are enabled, external 
interrupt inputs may be used at any time. 

It is necessary to stop port output when external 
interrupt inputs, except using port output deliberately. 


P20 to P23 


A16 to A19 


General-purpose I/O ports 

This function is valid either in single-chip mode or 
when the external address output control register 
specification is “port.” 


External address bus output pins A16 to A19 

This function is valid in modes where the external bus 
is enabled and the upper address control register 
specification is “address.” 


P24, P25 


TINO, TIN4 


E 
(CMOS/H) 


General-purpose I/O ports 
This function is always valid. 


Reload timer 0 and 1 event input pins 

During reload timer input operations, reload timer 
inputs may be used at any time. 

It is necessary to stop port output when reload timer 
inputs, except using port output deliberately. 


*1: FPT-80P-MO05 
*2: FPT-80P-M06 
*3: FPT-100P-MO5 
*4: FPT-100P-MO6 


10 


P26, P27 


TOTO, 
TOT1 


E 
(CMOS/H) 


General-purpose I/O ports 
This function is valid when the reload timer 0 and 1 
output is disabled. 


Reload timer 0 and 1 output pins 
This function is valid when the reload timer 0 and 1 
output is enabled. 


(Continued) 
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Pin no. Circuit 


Pin name Function 


LQFP*) QFP*? | LQFP* type 


General-purpose I/O port 
This function is valid in single-chip mode. 


Address latch enable output pin 
This function is valid in modes where the external bus is 
enabled. 


General-purpose I/O port 
This function is valid in single-chip mode. 


Read strobe output pin for the data bus 
This function is valid in modes where the external bus is 
enabled. 


General-purpose I/O port 
This function is valid in single-chip mode or when WRL 
pin output is disabled. 


Write strobe output pin for the lower eight bits of the 
data bus 

This function is valid in modes where the external bus 
is enabled and WRL pin output is enabled. 


General-purpose I/O port 
This function is valid in single-chip mode, external bus 
eight-bit mode, or when WRH pin output is disabled. 


Write strobe output pin for the upper eight bits of the 
data bus 

This function is valid in modes where the external bus 
16-bit mode is enabled, and WRH pin output is 
enabled. 


General-purpose I/O port 
This function is valid in single-chip mode and when the 
hold function is disabled. 


Hold request input pin 
This function is valid in a mode where the external bus 
is enabled and the hold function is enabled. 


General-purpose I/O port 
This function is valid in single-chip mode and when the 
hold function is disabled. 


Hold acknowledge output pin 
This function is valid in a mode where the external bus 
is enabled and the hold function is enabled. 


General-purpose I/O port 
This function is valid in single-chip mode and when the 
external ready function is disabled. 


Ready input pin 
This function is valid in a mode where the external bus 
is enabled and the external ready function is enabled. 


“1: FPT-80P-M05 (Continued) 
*2: FPT-80P-M06 
*3: FPT-100P-M05 
*4: FPT-100P-M06 
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MB90670/675 Series 
Se 


Pin no. Sai 
Pinname | Circuit Function 


LQFP*) QFP*? | LQFP* type 


General-purpose I/O port 
This function is valid in single-chip mode and when the 
CLK output is disabled. 


CLK output pin 
This function is valid in a mode where the external bus 
is enabled and the CLK output is enabled. 


General-purpose I/O port 
(CMOS/H) | This function is always valid. 


UARTO serial data input pin 

During UARTO input operations, UARTO inputs may be 
used at any time. 

It is necessary to stop port output when UARTO inputs, 
except using port output deliberately. 


E General-purpose I/O port 
(CMOS/H) | This function is valid when the UARTO serial data 
output is disabled. 


UARTO serial data output pin 
This function is valid when the UARTO serial data 
output is enabled. 


E General-purpose I/O port 
(CMOS/H) | This function is valid when the UARTO clock output is 
disabled. 


UARTO clock I/O pin 

This function is valid when the UARTO clock output is 
enabled. 

During UARTO input operations, UARTO inputs may be 
used at any time. 

It is necessary to stop port output when UARTO inputs, 
except using port output deliberately. 


E General-purpose I/O port 
(CMOS/H) | This function is always valid. 


UART1 serial data input pin 

During UART1 input operations, UART1 inputs may be 
used at any time. 

It is necessary to stop port output when UART1 inputs, 
except using port output deliberately. 


E General-purpose I/O port 
(CMOS/H) | This function is valid when the UART1 serial data 
output is disabled. 


UART1 serial data output pin 
This function is valid when the UART1 serial data 
output is enabled. 


“1: FPT-80P-M05 (Continued) 
*2: FPT-80P-M06 
*3: FPT-100P-M05 
*4: FPT-100P-M06 
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Pin no. 


LOFP*| QFP” 


LOFP* 


Pin name 


Circuit 
type 
E 
(CMOS/H) 


MB90670/675 Series 


Function 


General-purpose I/O port 
This function is valid when the UART1 clock output is 
disabled. 


UART1 clock I/O pin 

During UART1 input operations, UART1 inputs may be 
used at any time. 

It is necessary to stop port output when UART1 inputs, 
except using port output deliberately. 


E 
(CMOS/H) 


General-purpose I/O port 
This function is valid when the PPG timer 0 waveform 
output is disabled. 


PPG timer 0 output pin 
This function is valid when the PPG timer 0 waveform 
output is enabled. 


E 
(CMOS/H) 


General-purpose I/O port 
This function is always valid. 


A/D converter trigger input pin 

During A/D converter input operations, A/D converter 
inputs may be used at any time. 

It is necessary to stop port output when A/D converter 
inputs, except using port output deliberately. 


Power supply 


Analog circuit power supply pin 
This power supply must only be turned on or off when 
electric potential of AVcc or greater is applied to Vcc. 


Power supply 


Analog circuit reference voltage input pin 
This pin must only be turned on or off when electric 
potential of AVRH or greater is applied to AVcc. 


AVRL 


Power supply 


Analog circuit reference voltage input pin 


AVss 


Power supply 


Analog circuit power supply (GND) pin 


P50 to P57 


ANO to AN7 


C 
(CMOS/N-ch 
open-drain) 


Open-drain type I/O ports 
The input function is valid when the analog input 
enable register specification is “port”. 


A/D converter analog input pins 
This function is valid when the analog input enable 
register specification is “AD”. 


Operating mode selection input pins 
Connect directly to Vcc or Vss. 


“1: FPT-80P-M05 
*2: FPT-80P-M06 
*3: FPT-100P-M05 
*4: FPT-100P-M06 


Hardware standby input pin 


(Continued) 
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Pin no. 


LOFP* | QFP* 


LOFP* 


Pin name 


P60 to P63 


INTO to 
INT3 


Circuit 
type 
E 
(CMOS/H) 


Function 


General-purpose I/O ports 
This function is always valid. 


External interrupt request input pins 

When external interrupts are enabled, external 
interrupt inputs may be used at any time. 

It is necessary to stop port output when external 
interrupt inputs, except using port output deliberately. 


P64 to P67 


ASRO to ASR3 


E 
(CMOS/H) 


General-purpose I/O ports 
This function is always valid. 


ICUO to 3 data sample input pins 

During ICU operations, ICU inputs may be used at any 
time. 

It is necessary to stop port output when ICU inputs, 
except using port output deliberately. 


P70 to P77 


DOTO toDOT7 


E 
(CMOS/H) 


General-purpose I/O ports 
This function is valid when the OCU waveform output 
is disabled. 


OCUO and 1 waveform output pins 
This function is valid when the OCU waveform output 
is enabled and the port output is set. 


E 
(CMOS/H) 


General-purpose I/O port 
This function is valid when the PPG timer 1 waveform 
output is disabled. 


PPG timer 1 output pin 
This function is valid when the PPG timer 1 waveform 
output is enabled. 


H 
(CMOS/H) 


External reset request input pin 


Power supply 


Digital circuit power supply pin 


Power supply 


Digital circuit power supply (GND) pin 


P81 to P86 


E 
(CMOS/H) 


General-purpose I/O ports 
This function is always valid. 


“1: FPT-80P-M05 
*2: FPT-80P-M06 
*3: FPT-100P-M05 
*4: FPT-100P-M06 


D 
(NMOS/H) 


Open-drain type I/O port 
This function is always valid. 


I?C interface data I/O pin 

This function is valid when I?C interface operations are 
enabled. Set port output to high impedance (PDR = 1) 
during I?C interface operations. 


(Continued) 
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(Continued) 


Pin no. : Circuit 
Pin name 
LQFP*'| QFP*? | LQFP*? type 


D Open-drain type I/O port 
(NMOS/H) | This function is always valid. 


I?C interface clock I/O pin 

This function is valid when I?C interface operations are 
enabled. Set port output to high impedance (PDR = 1) 
during I?C interface operations. 


E General-purpose I/O ports 
(CMOS/H) | This function is always valid. 


Function 


PAO to PA7 


PBO to PB2 E General-purpose I/O ports 
(CMOS/H) | This function is always valid. 


*1: FPT-80P-MO05 
*2: FPT-80P-M06 
*3: FPT-100P-MO05 
*4: FPT-100P-MO6 
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@ I/O CIRCUIT TYPE 


Circuit 


a 


[>o- Clock input 


Standby control signal 


Remarks 


* 3 MHz to 32 MHz 
* Oscillation feedback resistor: 
approximately 1 MQ 


C 


Standby control signal 


[— Digital output 


[— Digital output 


Digital input 


* CMOS-level I/O 
(with standby control) 

« Pull-up option selectable 
(with standby control) 


o+— 


TTT 


[+ Digital output 


A/D disable 


= Analog input 


fap pista input 


« N-ch open-drain output 
* CMOS-level hysteresis input 
(with A/D control) 


4 


TTT 


Standby control signal 
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—_ ]K-— Digital output 


Digital input 


* NMOS open-drain output 
* CMOS-level hysteresis input 
(with standby control) 


(Continued) 
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(Continued) 

Circuit Remarks 

¢ CMOS-level output 

* CMOS-level hysteresis input 
(with standby control) 

_ J} Digital output ¢ Pull-up option selectable 

(with standby control) 


__ JE — Digital output 


Digital input 


Standby control signal 


¢ CMOS-level input 


(without standby control) 
: ¢ Pull-up/pull-down option selectable 
(without standby control) 

* The MD2 pin has the pull-down resistor 
selected (this selection is fixed) in the 
mask ROM version; no option is available 

: | for non-mask ROM version. 
[>o—- Digital input 


* CMOS-level hysteresis input 
(without standby control) 


GA 
coal 
>o 


= Digital input 


* CMOS-level hysteresis input 
(without standby control) 

¢ Pull-up option selectable 
(without standby control) 


TTT TTT 


[> = Digital input 
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@ HANDLING DEVICES 
1. Preventing Latchup 


Latchup may occur on CMOS ICs if voltage higher than Vcc or lower than Vss is applied to the input or output 
pins other than medium-and high voltage pins or if higher than the voltage which shown on “fl Absolute Maximum 
Ratings” is applied between Vcc and Vss. 


When latchup occurs, power supply current increases rapidly might thermally damage elements. When using, 
take great care not to exceed the absolute maximum ratings. 


In addition, for the same reasons take care to prevent the analog power supply from exceeding the digital power 
supply. 


2. Treatment of Unused Pins 


Leaving unused input pins open could cause malfunctions. They should be connected to a pull-up or pull-down 
resistors. 


3. Precautions when Using an External Clock 


When an external clock is used, drive XO only. 


Using an External Clock 
MB90670/675 


ae x0 


OPEN x1 


4. Power Supply Pins 


When there are several Vcc and Vss pins, those pins that should have the same electric potential are connected 
within the device when the device is designed in order to prevent misoperation, such as latchup. However, all 
of those pins must be connected to the power supply and ground externally in order to reduce unnecessary 
emissions, prevent misoperation of strobe signals due to an increase in the ground level, and to observe the 
total output current standards. 


In addition, give a due consideration to the connection in that current supply be connected to Vcc and Vss with 
the lowest possible impedance. 


Finally, it is recommended to connect a capacitor of about 0.1 uF between Vcc and Vss near this device as a 
bypass capacitor. 


MB90670/675 Series 
SSS aa 


5. Crystal Oscillation Circuit 


Noise in the vicinity of the XO and X1 pins will cause this device to operate incorrectly. Design the printed circuit 
board so that the bypass capacitor connecting XO, X1 and the crystal oscillator (or ceramic oscillator) to ground 
is located as close to the device as possible. 


In addition, because printed circuit board artwork in which the area around the XO and X1 pins is surrounded 
by ground provides stable operation, such an arrangement is strongly recommended. 


6. Sequence for Applying the A/D Converter Power Supply and the Analog Inputs 
Always be sure to apply the digital power supply (Vcc) before applying the A/D converter power supply (AVcc, 
AVRH, and AVRL) and the analog inputs (ANO to AN7). 


In addition, when the power is turned off, turn off the A/D converter power supply and the analog inputs first, 
and then turn off the digital power supply. 


Whether applying or cutting off the power, be certain that AVRH does not exceed AVcc. (Turning on or off the 
analog and digital power supplies simultaneously will not cause any problems.) 


7. “MOV @AL, AH” and “MOVW @AL, AH” Instructions 


When the above instructions are used in the I/O space, an unnecessary write (#FF, #FFFF) may be performed 
on the internal bus. This problem can be avoided by using a function that causes the compiler/assembler to 
generate an NOP immediately before either the above instructions. This problem does not arise when accessing 
the RAM space. 


m@ PROGRAMMING TO THE OTPROM ON THE MB90P673/P678 


In EPROM mode, the MB90P673/P678 OTPROM functions equivalent to the MBM27C1000. This allows the 
PROM to be programmed with a general-purpose EPROM programmer by using the dedicated socket adapter. 


However, the MB90P673/P678 does not support electronic signature (device identification code) mode. 
1. EPROM Programmer Socket Adapter and Recommended Programmer Manufacturer 


Compatible socket adapter Minato Electronics Inc. Data I/O Co., Ltd. 
Sun Hayato Co., Ltd. 1890A | 1891 | 1930 /UNSITE| 3900 | 2900 
MB90P673PF QFP-80 ROM-80QF-32DP-16L 
MB90P673PFV |SQFP-80 | ROM-80SQF-32DP-16L 
MB90P678PF QFP-100 | ROM-100QF-32DP-16L 
MB90P678PFV- |SQFP-100 | ROM-100SQF-32DP-16L Recommended Recommended 


Part no. Package 


Inquiry: Sun Hayato Co., Ltd.: TEL: (81)-3-3986-0403 
FAX: (81)-3-5396-9106 


Minato Electronics Inc.: TEL: USA (1)-916-348-6066 
JAPAN (81)-45-591-5611 


Data I/O Co., Ltd.: TEL: USA/ASIA (1)-206-881-6444 
EUROPE (49)-8-985-8580 
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2. EPROM Mode Pin Assignments 
¢ MBM27C1000 compatible pins 
MBM27C1000 MB90P673/MB90P678 MBM27C1000 MB90P673/MB90P678 


Pin no. Pin name Pin no. Pin name Pin no. Pin name Pin no. Pin name 


See “Pin Assignment.” 
See “Pin Assignment.” 
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¢ Non-MBM27C1000 compatible pins e Power supply, GND connection pins 


Pin name Treatment Classification Pin name 
a Connect a pull-up 
XO resistor of 4.7 kQ. 


x1 OPEN 


AVcc See “Pin Assignment.” 
AVRH 

P37 

P40 to P47 
P50 to P57 
P60 to P67 
P70 to P77 
P80 to P86 
P90 

P91 

PAO to PA7 
PBO to PB2 


Power supply See “Pin Assignment.” 


GND 


Connect a pull-up 
» resistor of about 
1 MQ to each pin. 


See “Pin Assignment.” 


Note: P81 to P86, P90, P91, PAO to PA7, and PBO to PB2 are found only in the MB90675 series. 


3. Program Mode 


In the MB90P673/P678, all of the bits are set to “1” when the IC is shipped from Fujitsu and after erasure. To 
input data, program the IC by selectively setting the desired bits to “O”. Bits cannot be set to “1” electrically. 


4. Recommended Screening Conditions 


High-temperature aging is recommended as the pre-assembly screening procedure for a product with a blanked 
OTPROM with microcontroller program. 


Program, verify 


Aging 
+150°C, 48 Hrs. 


Data verification 
Assembly 


5. Programming Yield 


All bits cannot be programmed at Fujitsu shipping test to a blanked OTPROM microcomputer, due to its nature. 
For this reason, a programming yield of 100% cannot be assured at all times. 
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6. Programming Procedure 


(1) Set the EPROM programmer to the MBM27C1000. 


(2) Load the program data into the EPROM programmer at address*! to 1FFFFx. (The ROM addresses from 
address*? to FFFFFFu in normal operating mode correspond to address*! to 1FFFFx in EPROM mode.) 
When specifying option data, load the data into the addresses specified “7, PROM Option Bitmap.” 


The memory space for EPROM mode is diagrammed below. 


Normal operating mode EPROM mode 

FFFFFFu i 3 IFFFFu 

PROM PROM 
Address? = Address" 
0100004 

PROM Mirror 
0040004 

0002C 
OPTION 

0000004 00000 H 


MB90P673 14000x FF4000n 48 Kbytes 


MB90P678 100001 FFOOO0n 64 Kbytes 


The 00 bank PROM mirror is 48 Kbytes. (This is a mirror for FF4000x to FFFFFF.) 


(3) Insertthe MB90P673/P678 in the socket adapter, and mount the socket adapter on the EPROM programmer. 
Pay attention to the orientation of the device and of the socket adapter when doing so. 
(4) Activate the programming. 


Notes: e Because the mask ROM products (MB90671/672/673/676/677/678) do not have an EPROM mode, they 
cannot read data from the EPROM programmer. 
e Contact the sales department when purchasing an EPROM programmer. 
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7. OTPROM Option Bitmap 


00000x 


Vacancy 


RST 
Pull-up 
1: No 
0: Yes 


Vacancy 


MB90670/675 Series 


MD1 
Pull-down 
1:No 

0: Yes 


MDO 
Pull-up 
1:No 
0: Yes 


MDO 
Pull-down 
1:No 

0: Yes 


Vacancy 


00004n 


P07 
Pull-up 
1:No 
0: Yes 


P06 
Pull-up 
1:No 
0: Yes 


P05 
Pull-up 
1:No 
0: Yes 


PO3 
Pull-up 
1:No 
0: Yes 


P02 
Pull-up 
1:No 
0: Yes 


P01 
Pull-up 
1:No 
0: Yes 


POO 
Pull-up 
1:No 
0: Yes 


00008x 


P17 
Pull-up 
1:No 
0: Yes 


P16 
Pull-up 
1: No 
0: Yes 


P15 
Pull-up 
1: No 
0: Yes 


P13 
Pull-up 
1:No 
0: Yes 


P12 
Pull-up 
1:No 
0: Yes 


P11 
Pull-up 
1:No 
0: Yes 


P10 
Pull-up 
1:No 
0: Yes 


0000Cx 


P27 
Pull-up 
1:No 
0: Yes 


P26 
Pull-up 
1: No 
0: Yes 


P25 
Pull-up 
1:No 
0: Yes 


P23 
Pull-up 
1:No 
0: Yes 


P22 
Pull-up 
1:No 
0: Yes 


P21 
Pull-up 
1:No 
0: Yes 


P20 
Pull-up 
1:No 
0: Yes 


P37 
Pull-up 
1:No 
0: Yes 


P36 
Pull-up 
1: No 
0: Yes 


P35 
Pull-up 
1:No 
0: Yes 


P33 
Pull-up 
1:No 
0: Yes 


P32 
Pull-up 
1:No 
0: Yes 


P31 
Pull-up 
1:No 
0: Yes 


P30 
Pull-up 
1:No 
0: Yes 


P47 
Pull-up 
1:No 
0: Yes 


P46 
Pull-up 
1: No 
0: Yes 


P45 
Pull-up 
1: No 
0: Yes 


P43 
Pull-up 
1:No 
0: Yes 


P42 
Pull-up 
1:No 
0: Yes 


P41 
Pull-up 
1:No 
0: Yes 


P40 
Pull-up 
1:No 
0: Yes 


P67 
Pull-up 
1:No 
0: Yes 


P66 
Pull-up 
1:No 
0: Yes 


P65 
Pull-up 
1:No 
0: Yes 


P63 
Pull-up 
1:No 
0: Yes 


P62 
Pull-up 
1:No 
0: Yes 


P61 
Pull-up 
1:No 
0: Yes 


P60 
Pull-up 
1:No 
0: Yes 


P77 
Pull-up 
1:No 
0: Yes 


P76 
Pull-up 
1:No 
0: Yes 


P75 
Pull-up 
1: No 
0: Yes 


P73 
Pull-up 
1:No 
0: Yes 


P72 
Pull-up 
1:No 
0: Yes 


P71 
Pull-up 
1:No 
0: Yes 


P70 
Pull-up 
1:No 
0: Yes 


Vacancy 


P86 
Pull-up 
1:No 
0: Yes 


P85 
Pull-up 
1: No 
0: Yes 


P83 
Pull-up 
1:No 
0: Yes 


P82 
Pull-up 
1:No 
0: Yes 


P81 
Pull-up 
1:No 
0: Yes 


P80 
Pull-up 
1:No 
0: Yes 


PA5 
Pull-up 
1:No 
0: Yes 


PA4 
Pull-up 
1:No 
0: Yes 


PA3 
Pull-up 
1:No 
0: Yes 


PA 
Pull-up 
1:No 
0: Yes 


PAO 
Pull-up 
1:No 
0: Yes 


Vacancy 


Vacancy 


0002Cx 


Vacancy 


Vacancy 


Vacancy 


PB1 
Pull-up 
1:No 
0: Yes 


PBO 
Pull-up 
1:No 
0: Yes 


Notes: ¢ Do not write “O” to the vacant bits and for addresses other than those indicated above. ae 
¢ The pull-up option for P81 to P86, PAO to PA7, and PBO to PB2 exists only for the MB90P678. Write “1 
to these bits in the MB90P673. 
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m@ BLOCK DIAGRAM 


P40/SINO 
P41/SOTO 
P42/SCKO 


P43/SIN1 
P44/SOT1 
P45/SCK1 


P70/DOTO 
P71/DOT1 
P72/DOT2 
P73/DOT3 


P74/DOT4 
P75/DOT5 
P76/DOT6 
P77/DOT7 


P64/ASRO 
P65/ASR1 
P66/ASR2 
P67/ASR3 


P46/PPGO 


P80/PPG1 


P90/SDA 


P91/SCL 


P47/ATG 
P50/ANO 
P51/AN1 
P52/AN2 
P53/AN3 
P54/AN4 
P55/AN5 
P56/AN6 
P57/AN7 
AVcc 
AVRH 
AVRL 
AVss 


24-bit free-run timer 


F?MC - 16 bus 


10/8 bit 
A/D converter 


16-bit 
reload timer 


16-bit 
reload timer 


External interrupt 


External interrupt 


External bus interface 


F? MC-16L CPU 


RAM 


Clock controller 
(including timebase timer) 


P24/TINO 
P26/TOTO 


P25/TIN1 
P27/TOT1 


P60/INTO 
P61/INT1 
P62/INT2 


P63/INT3 
P00/ADOO 
P01/ADO1 
P02/AD02 
P03/AD03 
P04/AD04 
P05/AD05 
P06/AD06 
P07/ADO7 
P10/AD08/WIO 
P11/ADO9/WI1 
P12/AD10/WI2 
P13/AD11/WI3 
P14/AD12/WI4 
P15/AD13/WI5 
P16/AD14/WI6 
P17/AD15/WI7 
P20/A16 
P21/A17 
P22/A18 
P23/A19 
P30/ALE 
P31/RD_ 
P32/WRL 
P33/WRH 
P34/HRQ 
P35/HAK 
P36/RDY 
P37/CLK 


x1 

XO_ 

RST 

HST 

MD2 

MD1 

MDO 

P81 to P86 
PAO to PA7 
PBO to PB2 
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m@ F2MC-16L CPU PROGRAMMING MODEL 


e Dedicated Registers 
AH AL Accumulator 


User stack pointer 


System stack pointer 
Processor status 


Program counter 


Direct page register 


Program bank register 
Data bank register 

User stack bank register 
System stack bank register 


Additional data bank register 


\<—8 bits—>! 
i 


<6 bits————_» | 
i 


32 bits >! 


A 


¢ General-purpose Registers 


Max. 32 banks 


RL3 
RL2 
RL 
RLO 
0001804 + (RPx104 ) 
f | 
¢ Processor Status (PS) it 16 bits > 
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m@ MEMORY MAP 


FFFFFFH -- 


Address#1 -- 


FFOOOOn -- 


0100004 -- 


Address#2 -- 


004000n -- 


002000n -- 


Address#3 -- 


000100n -- 


0000CO04 -- 


000000 1h -- 


Single chip 


ROM area 


ROM area 
(FF bank image) 


RAM area 


Peripherals 


Product 
MB90671 


Internal ROM and external bus External ROM and external bus 


ROM area 


ROM area 
(FF bank image) 


RAM area 


Address #1 
FFCOOOH 


Address #2 
00C000u 


: No access 


: External access 


: Internal access 


Address #3 
000380n 


MB90672 


FF8000H 


008000H 


000780nH 


MB90673/P673 


FF4000 


004000n 


000900nH 


MB90676 


FF8000H 


008000n 


000780nH 


MB90677 


FF4000 


004000n 


000900H 


MB90678/P678 


FFOOOOH 


004000n 


000D00n 


—SS_______=_=_=__==____=z 
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Notes: ¢ While the ROM data image of bank FF can be seen in the upper portion of bank 00, this is done only to permit 
effective use of the C compiler’s small model. Because the lower 16 bits are the same, it is possible to 
reference tables in ROM without declaring the “far” specification in the pointer. 

However, because the ROM area in the MB90678/P678 exceeds 48 Kbytes, the image for FF4000n to 
FFFFFFu can be seen in bank 00, while FFO000u to FF3FFFu can only be seen in bank FF. 


e In the MB90670/675 series, the upper four bits of addresses are not output to the external bus. As a result, 
the maximum memory space that can actually be accessed is 1MB. In addition, the same address is 
accessed by image at the address in a different bank. 


e In order to prevent the contents of memory and I/O from being destroyed when accessed by image, it is 
recommended that programs be written so that the number of banks accessed by the external bus be 
limited to 16 with different addresses. 

Note that this same situation arises even when masking upper addresses through the external address 
output control register. 
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m@ I/O MAP 


Register Resource 
name name 


000000: | Port 0 data register Port 0 XXXXXXXX 
000001 | Port 1 data register Port 1 XXXXXXXX 
000002s | Port 2 data register Port 2 XXXXXXXX 
000003: | Port 3 data register Port 3 XXXXXXXX 
0000041 | Port 4 data register Port 4 XXXXXXXX 
000005h | Port 5 data register Port 5 11111111 
000006: | Port 6 data register Port 6 XXXXXXXX 
0000071 | Port 7 data register Port 7 XXXXXXXX 
000008: | Port 8 data register Port 8*5 —XXXXXXX 
000009 | Port 9 data register Port 9*5 
00000Au | Port A data register Port A*5 
OOOOOBs | Port B data register Port B*® 


00000Cu | Vacancy 
to OE 


QOOO0Fu | Wake-up interrupt flag register Wake-up interrupt 
000010 | Port 0 direction register Port 0 00000000 
0000114 | Port 1 direction register Port 1 00000000 
000012 | Port 2 direction register Port 2 00000000 
000013k | Port 3 direction register Port 3 00000000 
000014u | Port 4 direction register Port 4 00000000 
000015n | Analog input enable register Port 5 11111111 
000016 | Port 6 direction register Port 6 00000000 
000017 | Port 7 direction register Port 7 00000000 
000018 | Port 8 direction register Port 8*° —0000000 
000019 | Vacancy — — 

00001Au | Port A direction register Port A*® 00000000 
00001Bu | Port B direction register Port B*5 


00001Cu | Vacancy 
to 1Ex 


00001Fx | Wake-up interrupt enable register Wake-up interrupt | OO0O00000 
000020 | Mode control register 0 00000100 
000021 | Status register 0 00010000 


Address Register Access*’ Initial value 


Input data register 0/ 
000022 output data register 0 PIO 


000023x | Rate and data register 0 00000000 


(Continued) 
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Address 


0000241 


Register 


Serial mode register 1 


Register 
name 


SMR 


MB90670/675 Series 


Access*’ 


R/W 


000025n 


Serial control register 1 


SCR 


R/W! 


000026x 


Serial input data register 1/ 
Serial output data register 1 


SIDR/ 
SODR 


R/W 


0000271 


Serial status register 1 


R/W! 


Resource 
name 


Initial value 


00000000 
00000100 


XXXXXXXX 


00001-—00 


000028x 


Interrupt/DTP enable register 


000029n 


Interrupt/DTP source register 


00002AH 


Request level setting register 


DTP/external 
interrupt 


-—--00000 
—--00000 
00000000 


00002Bx 


Vacancy 


00002Cu 
00002Du 


A/D converter control status register 


00002Ex 
00002FH 


A/D converter data register 


A/D converter 


00000000 
00000000 
XXXXXXXX 
000000XX 


000030H 


PPGO operating mode control register 


0-000001 


000031H 


PPG1 operating mode control register 


00000001 


000032H 
to 33H 


Vacancy 


000034H 
000035n 


PPGO reload register 


PRLLO/ 
PRLHO 


XXXXXXXX 
XXXXXXXX 


000036x 
000037H 


PPG1 reload register 


PRLL1/ 
PRLH1 


XXXXXXXX 
XXXXXXXX 


000038x 
000039n 


Control status register 


TMCSRO 


00003AH 
00003Bx 


16-bit timer register/16-bit reload register 


TMRO/ 
TMRLRO 


16-bit 
reload timer 0 


00000000 
—---0000 
XXXXXXXX 
XXXXXXXX 


00003CH 
00003DH 


Control status register 


TMCSR1 


00003EH 
00003FxH 


16-bit timer register/16-bit reload register 


TMR1/ 
TMRLR1 


16-bit 
reload timer 1 


00000000 
—---0000 
XXXXXXXX 
XXXXXXXX 


000040n 


l?C bus status register 


IBSR 


0000414 


I2?C bus control register 


IBCR 


000042n 


I?C bus clock selection register 


ICCR 


000043x 


I?C bus address register 


IADR 


0000441 


I?C bus data register 


IDAR 


I?C bus IF*6 


00000000 
00000000 
——0 XXXXX 
—XXXXXXX 
XXXXXXXX 
(Continued) 
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Resource 
name 


Register 


name Initial value 


Access*’ 


Address Register 


000045n 
to 4Fu 


000050n -bj i 11000000 
Free-run timer control register 24-bit free-run 
000051n timer ——111111 


000052n 00000000 
ICU control register ICU 
000053x 00000000 


000054n 00000000 
Free-run timer lower 16-bit data register 
000055x 24-bit free-run 00000000 


000056x ; ; timer 00000000 
Free-run timer upper 16-bit data register 
000057n 00000000 


000058x 11110000 
OCU control register 00 
000059x -—---0000 


00005Ax -—---0000 
OCU conirol register 01 
00005Bx 00000000 


00005Cu 11110000 
OCU control register 10 
00005Du -—---0000 


00005Ex -—---0000 
OCU control register 11 
O00005FH 00000000 


000060n XXXXXXXX 
ICU lower data register 0 
000061n XXXXXXXX 


000062x ; XXXXXXXX 
ICU upper data register 0 
000063x 00000000 


000064n XXXXXXXX 
ICU lower data register 1 
000065x XXXXXXXX 


000066x ; XXXXXXXX 
ICU upper data register 1 
000067H 00000000 


000068x XXXXXXXX 
ICU lower data register 2 
000069x XXXXXXXX 


0O0006An ; XXXXXXXX 
ICU upper data register 2 
OO006Bu 00000000 


00006CH ; XXXXXXXX 
ICU lower data register 3 
00006Dn XXXXXXXX 


(Continued) 


Vacancy = 


30 


Address 


OOO06EH 
O0006FH 


Register 


ICU upper data register 3 


Register 
name 


ICR3H 


MB90670/675 Series 


Access*’ 


R 


Resource 
name 


ICU 


Initial value 


XXXXXXXX 
00000000 


000070n 
0000714 


OCU compare lower data register 0 


CPROOL 


000072h 
000073x 


OCU compare upper data register 0 


CPROOH 


0000741 
000075n 


OCU compare lower data register 1 


CPRO1L 


000076n 
0000771 


OCU compare upper data register 1 


CPRO1H 


000078x 
000079n 


OCU compare lower data register 2 


CPRO2L 


00007AnH 
00007Bx 


OCU compare upper data register 2 


CPRO2H 


00007Cu 
00007DH 


OCU compare lower data register 3 


CPRO3L 


00007Ex 
00007FH 


OCU compare upper data register 3 


CPRO3H 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 


000080n 
000081H 


OCU compare lower data register 4 


CPRO4L 


000082y 
000083x 


OCU compare upper data register 4 


CPRO4H 


000084n 
000085n 


OCU compare lower data register 5 


CPRO5L 


000086x 
000087H 


OCU compare upper data register 5 


CPRO5H 


000088x 
000089n 


OCU compare lower data register 6 


CPRO6L 


00008AH 
00008Bu 


OCU compare upper data register 6 


CPRO6H 


00008CH 
00008Du 


OCU compare lower data register 7 


CPRO7L 


00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
00000000 
(Continued) 
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(Continued) 
Address 


00008EH 
00008FH 


Register 


OCU compare upper data register 7 


Register 
name 


CPRO7H 


Access*’ 


Resource 
name 


OCU1 


Initial value 


00000000 
00000000 


000090n 
to 9En 


System reserved area 


O0009FH 


Delayed interrupt source generation/ 
release register 


Delayed interrupt 
generation module 


0000A0H 


Low power consumption mode control 
register 


Low-power 
consumption 


00011000 


OO00A1H 


Clock selection register 


Low-power 
consumption 


11111100 


0000A2H 
to A4u 


Vacancy 


O0000A5x 


Automatic ready function selection 
register 


External pin 


0011--00 


O000A6H 


External address output control register 


External pin 


-—---0000 


0000A7H 


Bus control signal selection register 


External pin 


0000*00- 


O0000A8H 


Watchdog timer control register 


Watchdog timer 


XXXXX111 


O000A9H 


Timebase timer control register 


Timebase timer 


1--—00100 


OOOOAAH 
to AFu 


Vacancy 


0000B0n 


Interrupt control register 00 


OOO00B1H 


Interrupt control register 01 


0000B2xH 


Interrupt control register 02 


0000B3x 


Interrupt control register 03 


O0000B4x 


Interrupt control register 04 


0000B5x 


Interrupt control register 05 


O000BEH 


Interrupt control register 06 


0000B7x 


Interrupt control register 07 


0000B8x 


Interrupt control register 08 


0000B9x 


Interrupt control register 09 


OOOOBAn 


Interrupt control register 10 


OOOOBBu 


Interrupt control register 11 


O0000BCu 


Interrupt control register 12 


OOOOBDu 


Interrupt control register 13 


OOOOBEn 


Interrupt control register 14 


OOOOBFu 


Interrupt control register 15 


Interrupt 
controller 


00000111 
00000111 
00000111 
00000111 
00000111 
00000111 
00000111 
00000111 
00000111 
00000111 
00000111 
00000111 
00000111 
00000111 
00000111 
00000111 


0000C0u 
to FFu 


External area *2 
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Explanation of initial values 
0: The initial value of this bit is “O”. 
1: The initial value of this bit is “1”. 
*: The initial value of this bit is either “1” or “O”. (The value is determined by the level of the MDO to 2 pins.) 
X: The initial value of this bit is undefined. 
—: This bit is not used. No initial value is defined. 


“1: Access prohibited. 

“2: The only area available for the external access below address OOOOFFs is this area. Accesses to these 
addresses are handled as accesses to an external I/O area. 

*3: Areas labelled “Vacancy” in the I/O map are reserved areas; accesses to these areas are handled accesses 
to internal areas. No access signal is generated for the external bus. 

“4: Only bit 15 can be read. Writes to other bits are used for testing. Reading any bit from bit 10 to 15 returns a “O”. 

“5: P81 to P86, P90, P91, PAO to PA7, and PBO to PB2 do not exist in the MB90670 series. Therefore, the bits 
corresponding to these pins are unused. 

“6: The I?C bus interface is not included in the MB90670 series. Therefore, this area is treated as “Vacancy” in the 
MB90670 series. 

“7: Registers for which “R/W!” is indicated in the “Access” column contain some read-only or write-only bits. For 
details, refer to the “Register configuration” for the resource in question. 


Note: For write-only bits, the value to be initialized on reset is described as the initial value. Note that the value of 
this bit is not the one for reading out. 
In addition, the LPMCR, CKSCR, and WDTC may or may not be initialized, depending on the type of reset. 
The value indicated is the initial value in those cases where the register is initialized. 
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m@ INTERRUPT SOURCES AND THEIR INTERRUPT VECTORS AND INTERRUPT 
CONTROL REGISTERS 


Eros Interrupt vector Interrupt control register 
support No. Address Address 
FFFFDCu 
FFFFD8: 
FFFFD4H 
FFFFDOn 
FFFFCCu 
FFFFC8x 
FFFFC4q 
FFFFCOn 
FFFFBCu 
FFFFB8x 
FFFFB41 
FFFFBOu 
FFFFACu 
FFFFA8x 
FFFFA4n 
FFFFAOn 
FFFF9Cu 
FFFF98u 
FFFF94: 
FFFF90u 
FFFF8Cu 
FFFF88u 
FFFF84: 
FFFF80u OO00BAx 


FFFF78x 
FFFF741 


FFFF70x 
UARTO transmission complete FFFF6CH 
UART1 reception complete O FFFF68H 
I?C interface* FFFF64H 


Interrupt source 


Reset 


INT9 instruction 


Exception 


External interrupt #0 
O0000BO0u 


External interrupt #1 


External interrupt #2 
0000B1H 


External interrupt #3 
OCU #0 
OCU #1 
OCU #2 
OCU #3 
OCU #4 
OCU #5 
OCU #6 
OCU #7 


0000B2H 


0000B3x 


0000B41 


24-bit free-run timer overflow 


OOOOB6ExH 


24-bit free-run timer intermediate bit 
ICU #0 

ICU #1 

ICU #2 

ICU #3 

16-bit reload timer #0/PPG#0 

16-bit reload timer #1/PPG#1 


0000B7H 


O0000B8x 


0000B9x 


A/D converter measurement complete 


Wake-up interrupt 


OOOOBBu 


Time-base timer interval interrupt 


UART1 transmission complete 
0000BCx 


O;O};X]/xX/O;PIPIJO;SO;O;O;/OF;OF;OF;OF;O;O;O;O;O0};0}0}0}/0)}/0); x] x]x 


OO000BDu 


(Continued) 
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(Continued) 
Eros Interrupt vector Interrupt control register 
support No. Address ICR Address 


Interrupt source 


UARTO reception complete Oo FFFF60n OOOOBEx 
Delayed interrupt generation module FFFF54n OOOOBFu 


* : Because the MB90670 series does not include the I?C interface, this interrupt vector is not used. 


Notes: « © indicates El?OS support (without stop requests), © indicates El?OS support (with stop requests), 
x indicates without El?OS support, and A indicates that the 16-bit reload timer supports El?OS, while the 
PPG does not. 
¢ Do not set El?OS startup in an ICRXX that does not support El?OS. 
¢ Because different interrupt sources share interrupt vector numbers #29 and #30, use the interrupt enable 
bits in each of the peripherals to select the interrupt source. 
e When EIOS is used for the following sources that share interrupt vector numbers, the interrupt enable bit 
of each peripheral must be active for only one interrupt source: 
Interrupt number 
16-bit reload timer #0 and PPG#0: #29 
16-bit reload timer #1 and PPG#1: #30 


Note that because PPG does not support El?OS, the PPG interrupt must be disabled when using El?OS 
with the 16-bit reload timer. 
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m@ PERIPHERALS 


1. Parallel Ports 


(1) I/O Ports 


When not being used as output pins by their corresponding peripherals, all pins except for ports 5, 7 and 9 can 
be individually specified for input or output by setting the corresponding location in the port direction register. 
When reading a port data register during input, the value is always read as the pin level; when reading a port 
data register during output, the value latched in the port data register is read. This also applies to the read portion 
of a read-modify-write operation. 


When reading a port data register used as a control output, the data being output as the control output is read, 
regardless of the value of the port direction register. 


If read-modify-write instructions (bit set instruction, etc.) are used to access this register, the bit that is the focus 
of the instruction is set to the prescribed value, but the contents of the output register corresponding to any other 
bits for which the input setting has been made are overwritten with the current input value of the corresponding 
pin. Therefore, when switching a pin that was being used for input over to output, first write the desired value to 
the port data register, and then write “1” to the port direction register. 


Reading and writing an I/O port differs from reading and writing memory as follows: 


* Input mode 

Reads: The read data is the level of the corresponding pin. 

Writes: The write data is stored in the output latch. The data is not output to the pin. 
* Output mode 

Reads: The read data is the value stored in the PDR. 

Writes: The write data is both stored in the output latch and output to the pin. 


® Block Diagram 


et 


Port data register read 


eS ein 


Port data register 


| 


Port data register write 


i Port direction register 


Port direction register write 
hia 
4 


Port direction register read 


» 


Internal data bus 
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(2) Open-drain Port 

Ports 5 and 9 are general-purpose I/O ports with an open-drain output. Port 5 also can serve as an analog input; 
when port 5 is used as a general-purpose port, always be sure to set the corresponding bits in ADER to “0”. 
Port 9 also serve as an I?C I/O; when port 9 is used as a general-purpose port, be sure to stop I?C operations. 


When ports 5 and 9 are used as input ports, it is necessary set the output port data register value to “1” in order 
to turn off the open drain output transistor; it is also necessary to connect a pull-up resistor to the external pins. 
In addition, depending on the instruction used to read these bits, one of the following two operations is performed: 


¢ When read by a read-modify-write instruction: 
The contents of the output port data register are read. Even if pins are forcibly set to “O” externally, the contents 
of the bits not specified by the instruction do not change. 

¢ When read by any other instruction: 
The pin level can be read. 


When used as ouiput ports, the pin values can be changed by writing the desired value to the corresponding 
output port data register. 


In addition, a “O” is always read when reading pins corresponding to bits for which a “1” is set in the ADER. 


RMW 
| (Read-modify-write 
i instruction) Pin 


> Port data register eS | 
4 
Port data register write T// 


Analog input enable 
1 register 


ADER register write 


q 


ADER register read 


© Block Diagram 


Fixed to “1” 
in port 9 


Internal data bus 


———————————————————————————————————————————————————————————— 
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(3) Output Ports 

For port 7, when the port direction register is set for output, the value set in DOTO to 3 bits of CCRO1 and CCR11 
register of the OCU is output. In addition, the data that is read from the data register in this state is the value 
being output on the pins. 

If the port direction register is set for input, the value set in the DOTO to 3 bits of CCRO1 and CCR11 register of 
the OCU is not output; the input value on the pin is read. 


© Block Diagram 


Port data register read 


> CCRO1 and CCR11 register 


CCRO1 and CCR11 register write 


=e 


Internal data bus 


Port direction register write 


A 


Port direction register read 
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(4) Register Configuration 


Bit 15/7 14/4 13/5 12/4 11/3 10/2 9/1 8/0 


Address : 000000 Port 0 data register (PDRO) 


Address : 000001 Port 1 data register (PDR1) 


Address : 000002 4 Port 2 data register (PDR2) 


Address : 000003 H Port 3 data register (PDR3) 


Address : 000004 x Port 4 data register (PDR4) 


Address : 000005 Port 5 data register (PDR5) 


Address : 000006 Port 6 data register (PDR6) 


Address : 000007 Port 7 data register (PDR7) 


Address : 000008 Port 8 data register (PDR8) 


Address : 000009 Port 9 data register (PDRQ) 


Address : 00000AH Port A data register (PDRA) 


Address : 00000B Port B data register (PDRB) 


Bit 15/7) 14/46 13/5 12/4 11/3 10/2 9/1 8/0 


Address : 000010 Port 0 direction register (DDRO) 


Address : 000011 Port 1 direction register (DDR1) 


Address : 000012 Port 2 direction register (DDR2) 


Address : 000013 Port 3 direction register (DDR3) 


Address : 000014 Port 4 direction register (DDR4) 


Address : 000015 Analog input enable register (ADER) 


Address : 000016 Port 6 direction register (DDR6) 


Address : 0000174 Port 7 direction register (DDR7) 


Address : 000018 Port 8 direction register (DDR8) 


Address : 00001AH Port A direction register (DDRA) 


Address : 00001BH Port B direction register (DDRB) 


Note: P81 to P86, P90, P91, PAO to PA7, and PBO to PB2 are provided only in the MB90675 series; they are not 
available in the MB90670 series. 
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2. UARTO 


The UARTO is a serial I/O port used for synchronous or asynchronous communications with external devices; 
the features of this module are as follows: 


¢ Full-duplex double buffer 

¢ CLK synchronous and CLK asynchronous start-stop data transfers capable 

* Supports multiprocessor mode (mode 2) 

* Built-in dedicated baud rate generator (12 rates) 

* Permits setting of any desired baud rate according to an external clock input or internal timer 
¢ Variable data lengths [7 to 9 bits (no parity), 6 to 8 bits (with parity)] 

¢ Error detection function (framing errors, overrun errors, and parity errors) 

¢ Interrupt functions (two sources: transmission and reception) 

* NRZ system as transfer format 


(1) Register Configuration 


7 6 5 4 3 2 1 0 «Bit no. 
Mode control register 0 a | SOE | 
Address : channel 0 000204, [PEN | $8 | Mor | Mco |sMDE| RFC SCRE) SE | UMC 
Read/write> (R/W) (R/W) (R/W) (R/W) (RAW) (W) (RW) (RW) 
Initial value-> (0) (0) (0) (0) (0) (1) (0) ~~ (0) 


15 14 13 12 11 10 9 8 <Bit no. 
Status register 0 a 
Address: channelO 000021H RDRF ORFE| PE | TERE ter Heh 


Read/write> (R) (R) (RR) (R) (RW) (RW) (R)_ (R) 
Initial value> (0) (0) (0) (1) (0) (0) (0) (0) 


: 7 6 5 4 3 2 1 0 <Bit no. 
Input data register 0/ so 
Address : channel 0 0000224 - - - UODR (write) 
Read/write— (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) 
Initial value> (X)  (X)  (X)_ (X) (X)  (X)— (X) (X) 


15 14 13 12 11 10 9 8 <Bit no. 
Address : channel 0 000023H -_ 
Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (RW) 
Initialvalue> (0) (0) (0) (0) (0) (0) (0) (0) 
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(2) Block Diagram 


Control signals 


= Reception interrupt 
(to CPU) 


Dedicated baud 
edicated bau = SERS 


rate clock 
16-bit reload Transmission clock Transmission interrupt 
timer 0 J ae atlas Redentionielack if (to CPU) 
SCKO 9—— Reception control circuit Transmission control circuit 
SINO * Start bit detection Transmission start 


circuit circuit 


Reception bit Transmission bit 
counter counter 


Reception parity Transmission parity 
counter counter 


Reception shifter Transmission shifter 


Reception status 


determination circuit 


Reception e Transmission start 
UODR 


Reception error 
generation signal 
for El?OS (to CPU) 


Data bus 


PEN RDRF BCH 
SBL ORFE RC3 
MC1 PE RC2 
UMC MCO USR TDRE URD RC1 
register SMDE register RIE register RCO 
RFC TIE BCHO 
SCKE RBF Pp 
SOE TBF D8 


Control signals 
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3. UART1 (SCI) 


The UART is a serial I/O port used for CLK asynchronous (start-stop synchronization) communications or for 
CLK synchronous (I/O extended serial) communications. The features of this module are described below: 


¢ Full-duplex double buffer 
* CLK asynchronous (start-stop synchronization) communications and CLK synchronous (I/O extended serial) 
communications capable 

* Supports multiprocessor mode 

* Built-in dedicated baud rate generator 
CLK asynchronous: 62500, 31250, 19230, 9615, 4808, 2404 and 1202 bps 
CLK synchronous: 2 Mbps, 1 Mbps, 500 Kbps, and 250 Kbps 

* Permits setting of any desired baud rate according to an external clock input 

¢ Error detection function (parity errors, framing errors, and overrun errors) 

¢ NRZ code as transfer signal 

¢ Supports Intelligent I/O Service 


(1) Register Configuration 


<Bit no. 
Serial mode register 1 
stm couy [et Woe] os] i] 5 BOS SOE] a 


Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (RW) (R/W) (RW) 
Initial value> (0) (0) (0) (0) (0) (0) (0) ~ (0) 


14 11 <Bit no. 
Serial control register 1 
samt cas, [Fen]? [sec] & [no [res] me] 7] co 


Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (W) (RW) (RW) 
Initial value> (0) (0) (0) (0) (0) (1) (0) ~ (0) 


ial j : <Bit no. 
Serial input data register 1/ 
Serial output data register 1 Tee ee SIDR (read)/ 
Address : channel 1 000026 SODR (write) 
Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) 
Initial value = (X) (X) (X) —(X) (X)  (X) (X) (X) 


14 11 Bit no. 
Serial status register 1 ee 
Address : channel 1 000027n DAF TDR RIP || Ve ‘SSR 


Read/writt—+ (R) (R) (R) (R) (R) (—) (RW) (RW) 
Initial value> (0) (0) (0) (0) (1) (J ©) (0) 
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(2) Block Diagram 


Control signals 
= Reception interrupt 

(to CPU) 
Dedicated baud 
rate generator ~ SCK1 

Transmission clock Transmission interrupt 
(internally connected) C : + (to CPU) 
: lock selection : 

16-bit O>— Slrcuit Reception clock 
reload timer 0 il 


SCK1 ¢ ‘a Reception control circuit Transmission control circuit 


Transmission start 
circuit 


SIN1 Start bit detection 
circuit 


Transmission bit 
counter 


Reception bit 
counter 


Transmission 


Reception parity 
parity counter 


counter 


SOT1 


Reception shifter Transmission shifter 


Reception status 


determination circuit 


Transmission start 


Reception error 
generation signal 
for El7OS (to CPU) 


F*MC-16 bus 


MD1 PEN PE 

MDO P ORE 

CcS2 SBL FRE 

SMR Csi SCR CL SSR RDRF 

register cso register A/D register TDRE 

BCH REC 

SCKE RXE RIE 

SOE TXE TIE 


Control signals 
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4. 10-bit 8-channel A/D Converter (with 8-bit Resolution Mode) 


The 10-bit 8-channel A/D converter converts analog input voltage into a digital value. The features of this module 
are as follows: 


* Conversion time: Minimum of 6.13 ts per channel (98 machine cycles/16 MHz machine clock, including 
sampling time) 
* Sampling time: Minimum of 3.75 us per channel (60 machine cycles/16 MHz machine clock) 
* RC-type successive approximation conversion method with sample and hold circuit 
10-bit/8-bit resolution 
Analog input is selectable by software from among 8 channels 
Single-conversion mode: Selects and converts one channel. 
Scan conversion mode: Converts several consecutive channels (up to eight channels can be programmed). 
Continuous conversion mode: Repeatedly converts the specified channel. 
Stop conversion mode: Pauses after converting one channel and waits until the next activation (permits 
synchronization of start of conversion). 
When A/D conversion is completed, an “A/D conversion complete” interrupt request can be issued to the CPU. 
Because generating this interrupt can be used to activate the I?OS and transfer the A/D conversion results to 
memory, this function is suitable for continuous processing. 
Activation sources can be selected from among software, an external trigger (falling edge), and 16-bit reload 
timer 1 (rising edge). 


(1) Register Configuration 


15 14 13 12 11 10 9 8 <Bit no. 
A/D converter control status register upper INTE [Paus| sts1] STSO|STRT Reserved _ 
Addense:  GO0NODG US US| STS1| STSO|S Reserved ADCS 


Read/write> (R/W) (R/W) (R/W) (R/W) (RW) (RW) (W) (—) 
Initial value> (0) (0) (0) (0) (0) (0) (0) (0) 


<Bit no. 


7 6 5 4 3 2 1 0 
A/D converter control status register rower | mp1 | MDO | ANS2]ANS1| ANSO| ANE2] ANE1]ANEO] apcs 
Address: 00002CH 


Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (RW) (R/W) (R/W) 
Initial value> (0) (0) (0) (0) (0) (©) (0) (0) 


15 14 13 #12 #41 10 9 8 <Bit no. 


Address: 00002F4 te tee | ae ee [eae | 
Address: 00002F x $10 ADCR 


Read/write> (R/W) (R) (R) (R) (R)~ (R)~ (R)~ (R) 
Initial value> (0) (0) (0) (0) (0) (0) (X) — (X) 


ra 6 5 4 3 2 1 0 <Bit no. 
Address: 0Q0002En Seite : : ’ 


Read/write> (R) (R) (R) (R) (R) (R) (R) (R) 
Initial value> (X) (X) (X) (X) (X%) (X) (xX) (X) 
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(2) Block Diagram 


D/A converter 


ANO 
AN1 
ANG Pee || ees Sequential 
AN3 comparison register 
AN4 
AN5 
AN6 
AN7 


Input circuit 


Comparator 


Sample and 
hold circuit 


Data bus 


A/D converter 
data register 


A/D converter control 
status register upper 


A/D converter control 
status register lower 


— Trigger activation 
me 
: Timer activation 
Timer 


(reload timer 1 output) 


Operating clock 


Prescaler 


Peripheral clock 
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5. PPG 


PPG is an 8-bit reload timer module that generates PPG output through pulse output control in accordance with 
the timer operation. 


In terms of hardware, this module consists of two 8-bit down counters, four 8-bit PPG reload registers, one 16- 
bit PPG operating mode control register, two external pulse output pins, and two interrupt outputs. This hardware 
is used to implement the following functions: 


* 8-bit PPG output two-channel independent operating mode: Permits independent PPG output operation on two 
channels. 
* 16-bit PPG output operating mode: Permits PPG output operations on one 16-bit channel. 
* 8+ 8-bit PPG output operating mode: Permits 8-bit PPG output operation with any cycle by using the channel 0 
output as the channel 1 clock input. 
« PPG output operation: Outputs a pulse waveform with any cycle and any duty ratio. Can also be used as a 
D/A converter by providing an external circuit. 


(1) Register Configuration 


<Bit no. 


7 6 5 4 3 2 1 0 
PPGO operating mode control register PENO| — | POEO| Pleo | PUFO|PCM1 PCMO|Reserved PPGCO 
Address : channel 0 000030H 2 


Read/write> (R/W) (—) (R/W) (RW) (RW) (RW) (RW) (—) 
Initial value> (0) (—) (0) (0) (0) (©) (0) (A) 


15 14 #13 #12 «41°10 9 8  <Bitno. 
Address channel 000031" [PEN1| PCSi|POEt) Piet | PUFY| M1 | MDO fpesened 
i ea PEN1|PCS1|POE1| PIE1 | PUF1| MD1 | MDO [reserves] PPGC1 
Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (RW) (—) 
Initial value> (0) (0) (0) (0) (0) (0) (0) (1) 


e PPGO reload register upper 15 14 13 12 11 10 9 8 <Bit no. 
e PPG1 reload register upper s $2 g 7 E a a i 


Address : channel 0 000035 | _PRLHO 
channel 1 000037H PRLH1 
Read/write— (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) 
Initial value = (X) (X) (X) (x) (X) (X)— (X)~— OX) 
e PPGO reload register lower 7 6 5 4 3 2 1 0 <Bit no. 
e PPG1 reload register lower a 
Address : channel 0 000034 PRLLO 
channel 1 000036 eee PRLL1 


Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) 
Initial value> (X) (X) (X) (xX) (X) (X) (%) (X) 
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(2) Block Diagram 


e Channel 0 


PPGO 


-~+——— Peripheral clock divided by 16 
-~— Peripheral clock divided by 4 


Output enable 


-~< Peripheral clock 
PPGO 
output latch 


Invert 4 4 Clear 


¢—~+—_ PENO 


PCNT Ss 
(down counter) RQ |) IRQ 
Reload y = 
Count clock C RA Channel 1 borrow 


selection 


: | UH selector _| 
Timebase counter output peeech 


Main clock divided by 512 


PIEO 


> PRLLO PRLBHO 
[| 
Ca PRLHO 


a4 


PUFO 


L-side data bus 
—— H-side data bus 
PPGCO 


Operating ) 
mode control 
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e Channel 1 


: PPG1 
-~<— Peripheral clock 


+ Timebase counter output 
Main clock divided by 512 Output enable 


PP@1 
output latch 


Invert 4 4 Clear 


?—+— PEN1 


PCNT s 
(down counter) RQ |) IRQ 


da y 


Count clock 
selection 


Channel 1 borrow eae: selector 


PIE1 


Cc nm PRLBH1 
= = 


L-side data bus 


H-side data bus 


= 


Operating ) 
mode control 
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6. 16-bit Reload Timer (with Event Count Function) 


The 16-bit reload timer consists of a 16-bit down counter, a 16-bit reload register, one input pin (TIN), one output 
pin (TOUT), and a control status register. Three internal clocks and an external clock can be selected for the 
input clock. When in reload mode, a toggled output waveform is output, while in one-shot mode a square wave 
indicating that the count is in progress is output. The input pin (TIN) serves as an event input in event count 
mode, and can be used for trigger input or gate input in internal clock mode. 


In this product, there are two channels for this timer on chip. 


(1) Register Configuration 


Control status register upper — —*, =—s —_ — i. =—_ 8 <Bit no. 
TMCSRO 
channel 1 00003DH TMCSR1 


Readwritt> (—) (—) (—) (—) (RM) (RW) (RW) (RW) 
Initial value> (—-) (-) (-) () (0) (0) (0) (0) 


—. — —— — <= =— 0 <-Bitno. 


Control status register lower 


Address : channelO 000038H ~~ 
channel 1 O0003CH __ 


TMCSRO 
TMCSR1 


Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (RW) (R/W) (R/W) 
Initial value> (0) (0) (0) (0) (0) (0) (0) (0) 
15 14 13 #12 #11 10 9 8 <Bitno. 


~ TMRO, 1/ 
_|.--TMRLRO, 1 


16-bit timer register upper/ 

16-bit reload register upper 

Address : channel 0 00003BH 
channel 1 00003FH 


Read/write (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) 

Initial value> (X) (X) (X) (X) (X) (X) (X) (X) 

16-bit timer register lower/ 6 5 4 3 2 1 0 =< Bit no. 

16-bit reload register lower a 

Address : channel0 O0003AH 
channel 1 OOOO3EH -- 


Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) 
Initial value> (X) (X) (X) (XxX) (X) (x) (). (&) 


TMRO, 1/ 
TMRLRO, 1 


49 


MB90670/675 Series 


(2) Block Diagram 
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FMC - 16 bus 


16 
16-bit reload register 


| 


16-bit down counter UF 
2 


Lal out 
GATE CTL 
CSL1 
Clock selector + 
CSLO 
Retrigger 
IN CTL Port (TIN) 
Enon Output enable 
3 Port (TOUT) 
Prescaler 


clear 


Peripheral clock 


———— Serial baud rate (channel 0) 
A/D converter (channel 1) 
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7. 24-bit Free-run Timer 


The 24-bit free-run timer consists of a 24-bit up counter, an 8-bit output buffer, and a free-run timer control 
register. The counter value output from this free-run timer is used for basic time generation by the input capture 
and output compare units. 


The interrupt functions are the timer overflow interrupt and timer intermediate bit interrupt; four different time 
settings can be made for the intermediate bit interrupt. 


A reset clears the timer counter value for the 24-bit free-run timer to all zeroes. 


(1) Register Configuration 


_ Bit no. 


14 11 
Address: 0000514 


Readwrite> (—-) (|) (FH)  }H OH & (RW) 
Initial value> (—) (—) (1) (1) (1) (1) (1) (1) 


<Bit no. 


Radice: 000050 4 STP | CLR} IVF | IVFE| TIM | TIME] TIS1 | TISO} TCCR 


Read/write> (W) (W) (R/W) (R/W) (R/W) (RW) (RW) (RW) 
Initial value> (1) (1) (0) (0) (0) (0) (0) (0) 


Free-run timer lower 15 14 13 12 11 10 9 8 <Bit no. 
16-bit data register upper ir 
Read/write— (R) (R) (R) (RR) (R) (R)~ (R)_ (R) 
Initial value (0) (0) (0) (0) (0) (0) (0) (0) 


Free run timer lower 7 6 5 4 3 2 1 0 Bit no. 
Address : 000054 oe 
Read/write>  (R) (R) (R) (R) (R) (R) (R) (R) 
Initial value> (0) (0) (0) (0) (0) (0) (0) (© 


Free-run timer upper 15 14 13 12 11 10 9 8 __ Bit no. 
Address : 0000574 bee ies 
Read/write— (R) (R) (R) (R) (R) (R) (R) &®) 
Initial value> (0) (0) (0) (0) (0) (0) (0) (0 


Free run timer upper _ 7 6 5 4 3 2 1 0 <Bit no. 
8-bit data register lower 

Read/write> (R) (R) (R) (R)~ (RR) (R)~ (R)_ (R) 

Initial value (0) (0) (0) (0) (0) (0) (0) (0 
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(2) Block Diagram 


F*MC - 16 bus 


Free-run timer clock 
CKO 
CK1 


Clear bit 


2 
Upper 8-bit counter -—/— CKO, CK1 


Free-run timer bit output 
8 
= 116 to T23 


16 


~ TOto 115 


TIS1 Carry from bit 10 
Carry from bit 11 


TISO Carry from bit 12 
Carry from bit 13 Carry from bit 23 
Intermediate bit ' 


interrupt cycle setting 


Interrupt enable 
Interrupt flag 


Intermediate bit interrupt request 
> ITM 


Overflow interrupt request 
= IVF 
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8. OCU (Output Compare) 


The output compare unit consists of a 24-bit OCU register, a comparator, and an OCU control register. When 
the contents of the OCU register and the 24-bit timer counter match, the match detection signal is output. This 
match detection signal can be used to change the output values of the corresponding pins, or else to generate 
an interrupt. One output compare block consists of four channels, and time division comparisons can be made 
with one comparator for the four channels. 


The compare precision of this OCU is four times the operation cycle of the 24-bit free-run timer; if the 24-bit 
free-run timer operates at 4 MHz, the compare precision is 1 us. 


The MB90670/675 series has two of these OCUs on chip. 


(1) Register Configuration 


¢ OCU control register 00 upper 145 14 13 12 «11 10 9 8 <Bit no. 
¢ OCU control register 10 upper - ee 
2| MD1 


B 
channel 1 Address: channel 0 000059H CCROO 
wee = CcRic 


channel 1 00005DH 
Read/write> (—) (—) (—) (—) (RW) (RW) (RW) (RW) 
Initial value> (—-) (-) (-) () (0) (0) (0) (0) 


7 6 5 4 3 2 4. 0 «Bitno. 
a aot aot | 
SELS | SEL2| SEL1| SELO|CPE3|CPE2|CPE1|CPEo}_J CERO 


Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) 
Initialvalue> (1) (1) (1) (4) (0) © (0) (0) 


¢ OCU control register 00 lower 

¢ OCU control register 10 lower __ 

Address: channel 0 0000584 
channel 1 00005CH_-_- 


¢ OCU control register 01 upper 15 14 13 12 11 10 9 8  <Bitno. 
¢ OCU control register 11 upper a 


Address: channel 0 OO005BuH 
channel 1 OO005FH 


Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) 
Initial value> (0) (0) (0) (0) (0) (0) (0) (O) 


¢ OCU control register 01 lower 7 6 5 4 3 2 1 0 <Bit no. 
¢ OCU control register 11 lower ea 
: aoa (1 CCRO1 
Address: channel O 00005AH P-|-| | DOT3]DOT2|DOT1!DOTO 
channel1 OOO005EH --- 7 CCR11 


Read/write> (—) (—) (> () (R/W) (R/W) (RW) (RW) 
Initialvalue> (—) (—) (— (> (0) (0) (0) (0) 
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OCU compare lower data register upper 
Address : channelO 0000714 
channel 1 000075H 

channel 2 000079H 


channel 3 00007DH 15 14 13 12 11 10 9 8 <Bitno. 
channel 4 0000814 ue wie 


channel 5 000085n CPROOL 
channel 6 000089 = ee CPAOIL 
channel 7 00008DH CPRO2L 
Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (RW) (R/W) (R/W) ie 
Initial value> (0 0 0 0 0 0 0 0 
(0) (0) (0) (0) (0) (0) (0) (0) CPROSL 
OCU compare lower data register lower CPRO6L 
Address : channel0 0000704 CPRO7L 


channel 1 0000744 
channel 2 000078H 
channel 3 00007CH 


channel 4 0000804 7 6 5S 4 3 2 1 © €Bitno. 


channel 5 0000844 = CPROOL 
channel 6 000088 1H CPRO1L 
channel 7 00008CH} ~~ CPRO2L 
Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (RW) (RW) (RW) oak 
Initial value (0) (0) (0) (0) (0) (0) (0) (0) CPROSL 
OCU compare upper data register upper CPRO6L 
Address: channel0O 000073H CPRO7L 
channel 1 0000774 
channel 2 00007BH 
channel 3 00007FH ' 
channel 4 0000831 2 Beng. 
channel 5 000087 n CPROOH 
channel 6 OO008BH ee CPRO1H 
channel 7 O0008FH CPRO2H 
F CPRO3H 
Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) CPRO4H 
Initial value (0) (0) (0) (0) (0) (0) (0) (0) CPROSH 
OCU compare upper data register lower iat 


Address : channelO 000072h 
channel 1 000076H 
channel 2 00007AH 
channel 3 QOO0O7EH 7 6 5 4 


Bit no. 
channel 4 0000824 3 2 1 0  <Bitno 


channel5 000086 | ~~ CPROOH 
channel 6 O0008AH = CPRO1H 
channel 7 OOO08EH} ~~ CPRO2H 
Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) mite 

Initial value> 
(0) (0) (0) (0) (0) (0) (0) (0) CPROSH 
CPRO6H 
CPRO7H 
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(2) Block Diagram 


24-bit free-run timer data 


22 7 T2to T23 


Comparator control 
8 16 
Output latch Output latch 


16 


Match signal 4 
7 


Interrupt enable ICEO to ICE3 


CPRO3H CPROSL 
CPRO2H CPRO2L 


CPRO1H CPRO1L - ‘Interrupt request 
signal 
CPROOH CPROOL 
OCU compare OCU compare | 
upper data register lower data register 
upper 8 bits lower 16 bits [-—"] 
8 | Interrupt flag ICO to IC3 


=MATCHO to MATCH3 


4 


DOTO to DOT3 


Output latch 


>| DOT3 | DOT2 | DOT1 | DOTO 


2 3 
= | 1 
2 
= | Match | 
© | source 4 
= | signal EXT 0 to EXT3 
uo 1 Match detection 
signal operation 
24-bit free-run 
timer data TO 
Port general-purpose/ 1 
1 compare-dedicated switching i 
4 
=-| MD3 | MD2 | MD1 } mp0 | 
DOT pin data output 
: (also serves as general-purpose i 

port data register) 4 4 {SJ 
4 


Note: There are two complete compare units. 
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(3) Overall Configuration 
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F?MC - 16 bus 


Free-run timer data 


Compare unit 


MATCHO to MATCH3 
T1 to T23 

ICOMPO to ICOMP3 
RB15 to RBO 


Compare 00 to 03 


DOTO to DOT3 
EXTO to EXT3 


MATCH4 to MATCH7 
T1 to T23 
ICOMP4 to ICOMP7 


RB15 to RBO 


Compare 04 to 07 


DOT4 to DOT7 
EXTO to EXT3 


Interrupt request ICOMPO to ICOMP3 


e DOTO to DOT3 
Interrupt request ICOMP4 to ICOMP7 


Ee DOT4 to DOT7 
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9. ICU (Input Capture) 


ICU detects the rising edge, falling edge, or both edges of an externally input waveform and then saves the 
counter value of the 24-bit free-run timer, while simultaneously generating an interrupt request for the CPU. The 
module hardware consists of four 24-bit ICU data registers and an ICU control register. There are four external 
input pins (ASO to AS3), and each pin is used to implement the operation indicated below. 


The capture precision of this ICU is equal to the operation cycle of the 24-bit free-run timer; if the 24-bit free- 
run timer operates at 4 MHz, the capture precision is 250 ns. 


¢ ASO to AS3: These input pins each have one ICU register; the counter value of the 24-bit free-run timer 
can be retained when the specified valid edge (T, J, or T J) is generated. 


(1) Register Configuration 


ICU control register upper 14 11 Bit no. 
ren (mee |] 
Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) 
Initial value> (0) (0) (0) or cay (0) (0) (0) 
ICU control register lower <Bit no. 
sna oer ease oNl ee] 
Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) 


Initial value (0) (0) (0) (0) O. (0) (0) (0) 
ICU lower data register upper 
Address: channelO 0000614 
channel 1 0000654 
channel 3 OO006DH 
Read/write> (R) (R) (R) (R) (R)~ (R)~ (RR) (R) 
Initialvalue> (X)  (X)  (X) (XX) (XX) (X)~— (X%)~—sO(X) 


15 14 13 12 11 10 9 8 <Bit no. 


ICU lower data register lower 8 = == =n = =_ 0 sae 
Address: channelO OO0060H : 


channel 1 0000644 | --- ICROL 
channel 2 000068H ICRIL 
channel 3 O0Q006CH! ~~ 


ICR2L 

Read/write> (R) (R) (R) (R) (R) (R) (R) (A) ICR3L 
Initial value = (X) (X) (X) (X) (X) (X) (X) (X) 

ICU upper data register upper 

Address: channelO 000063H 

channel 1 0000674 

channel 2 OO006BH 

channel 3 QOQOO6F H 

Read/write— (R) (R) (R) (RR) (R) (R) (R) 

Initial value> (0) (0) (0) (0) (0) (0) (0) 


mie =2 aL == =e me =2 8  <Bitno. 


ICU upper data register upper ; 
Address: channel0 0000624 7 SE SDD 


channel 1 0000664 | ---—— ICROH 
channel 2 OOO006AH ICR1H 
channel 3 OOOO6EH ! --- ICR2H 

Read/write> (R) (R) (R) (R) (R) (RR) (R) ICR3H 


(R) 
Initial value (X)  (X)  (X)— (X)_—s (X)_—s (X)—s (X)_~—Ss (—X) 
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(2) Block Diagram 


8 
> i ae ee ee ee 


Edge detection polarity selection 


24 : 
24-bit free-run 
ICR3L ICR3H a Edge detection 3 ASR3 
ICR2L ICR2H ie Edge detection 2 ASR2 
ICRIL ICR1H ae Edge detection 1 ASR1 
ICROL ICROH Edge detection 0 ASRO 
Edge detection: 
: 8 TorlortL 
2 Output latch 
© 
' IR3 
© ; > IRQ3 
= 
7 2 + { }-—— trae 
bs }+———— IRQ1 
| Ro —[ )—— !rao 
IRE3 
IRE2 
IRE1 
IREO 
: 
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10. DTP/External Interrupt 


The DTP (Data Transfer Peripheral) is a peripheral, positioned between peripherals external to the device and 
the F°*MC-16L CPU, that accepts DMA requests or interrupt requests generated by external peripherals and 
transfers them to the F2MC-16L CPU to activate the Intelligent I/O Service or interrupt processing. In the case 
of the Intelligent I/O Service, there are two request levels that can be selected: high and low; in the case of an 
external interrupt request, there are a total of four request levels that can be selected: high, low, rising edge and 


falling edge. 


(1) Register Configuration 


Interrupt/DTP enable register 7 6 5 4 3 2 1 0 <Bitno. 


rovess:ooess — [—]| | | - [26] evi [en] evn 


Readwrie> (—) (—-) (~) (—) (RW) (RM) (RW) (RW) 
Initialvaue> (-. (I (J) (©) (©) (0) (0) (0) 


Interrupt/DTP source register 15 14 13 12 11 10 9 8 <Bitno. 


Readwrie> (—) (-) (~) (—) (RW) (RM) (RW) (RW) 
Initialvaue> (-) () (7) (©) (©) (0) (0) (0) 


Request level setting register 7 6 5 4 3 2 1 0 <-Bitno. 


Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (RW) 
Initial value> (0) (0) (0) (0) (0) (0) (0) ~ (0) 


(2) Block Diagram 


4 
<4 Interrupt/DTP enable register 


Source F/F Edge detector rad Request input 


FMC - 16 bus 
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11. Wake-up Interrupt 


The wake-up interrupt is a peripheral, positioned between peripherals external to the device and F*MC-16L 
CPU. This interrupt accepts interrupt requests generated by external peripherals and transfers them to the F2MC- 
16L CPU to acvitate interrupt processing. 


An interrupt request is generated by input signal of “L’ level. 


(1) Register Configuration 


Wake-up interrupt enable register 14 1 8 Bit no. 


| 


Read/write> (W) (W) (W) (W) (W) (W) (W) (W) 
Initial value (0) (0) (0) (0) (0) (0) (0) (0) 


Wake-up interrupt flag register 14 11 8 <Bitno. 
woes» [T= [== [== [= Toe] 
Read/write> (—) (—) —) (— (RW) 


Initial value> (—) = = = = = (—) (0) 


(2) Block Diagram 


V 


VV 


V 


VVVV 
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12. Delayed Interrupt Generation Module 


The delayed interrupt generation module generates task switching interrupts. This module can be used to 
generate/cancel interrupt requests to the F?*MC-16L CPU by software. 


(1) Register Configuration 


Delayed interrupt source generation’ 15 14 13 12 11 10 9 8 <Bitno. 


release register _ 
nae :omrs [=] =| =] =| ==] =] | om 


Readwrie> (—) (-) (-) (— (© ©} (C) (RW) 
Initialvalue> (-) (-) — () (© © © (© 


(2) Block Diagram 


Delayed interrupt source generation/release decoder 
Source latch 


FMC - 16 bus 
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13. I?C Interface 


The I?C interface is a serial I/O port that supports the Inter-IC bus and operates as a master/slave device on the 
I?C bus. This module has the following features: 


¢ Master slave transmission/reception 

* Arbitration function 

* Clock synchronization function 

¢ Slave address/general call address detection function 
* Transfer direction detection function 

¢ Start condition repeat generation ad detection function 
¢ Bus error detection function 


The MB90675 series is provided with a single channel of this module. 
This module has one channel on chip in the MB90675 series. 


(1) Register Configuration 


<Bit no. 


l2C bus status register 
enammpee Tos Tass] m [err] as] eer] Fer] 
Read/write>  (R) (R) (R) (R) (R) (R) (R) (R) 
Initial value> (0) (0) (0) (0) (0) (0) (0) (0) 


<Bit no. 


14 11 
I?C bus control register 
oe oe [eof 
Read/write— (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) 
Initial value (0) (0) (0) (0) (0) (0) aN car 


<Bit no. 
I?C bus clock selection register - - - 


sacs Soe [—] — [en [ose] os ose [81 o50] cn 


Read/write> (—) (—) (R/W) (R/W) (R/W) (R/W) (RW) (R/W) 
Initial value> (—) (—) (0) (X) (X) (X) (X) (X) 


14 11 8 as no. 
’pedress 0000481" s[™[=[[*]*] 
Address : 0000431 Sis Be i Bee |e || P| AO" | VAD 


Read/write> (—) (R/W) (R/W) (R/W) (R/W) (RW) (R/W) (RW) 
Initial value> (—) (X) (X) (X) () () () () 


0 <Bit no. 
l2C bus data register 
Aetaress 00004 “Der [= [ee [oor nae 


Read/write> (R/W) (R/W) (R/W) (R/W) (R/W) (R/W) (RW) (RW) 
Initial values (X) (X) (X) (X) (X) (X) (X) (X) 


(2) Block Diagram 


MB90670/675 Series 


F°MC - 16 bus 


-—= I?C enable 
La }— 
Clock divider 1 


|~——__— Peripheral clock 


5 6 7 8 
Pf yt 


Clock selection 1 


Clock divider 2 
248 16 32 64 128 256 


Clock selection 2 


Sync 


Shift clock generation 


Shift clock edge 
change timing 
Bus busy 


Repeat start 


Start/stop 
Last bit condition generation 


Transmit/receive Error 


First byte 


Arbitration lost detection 


ll» SCL 


IRQ SDA 


Interrupt request 


End 


Start/stop 
condition generation 


AAS 


GCA 


Slave address 
comparison 


Global call 
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14. Watchdog Timer and Timebase Timer Functions 


The watchdog timer consists of a 2-bit watchdog counter that uses the carry signal from the 18-bit timebase 
timer as a clock source, a watchdog timer control register, and a watchdog reset controller. 


The timebase timer consists of an 18-bit timer and a circuit that controls interval interrupts. Note that the time- 
base timer uses the main clock, regardless of the setting of the MCS bit in CKSCR. 


(1) Register Configuration 


Watchdog timer control register <Bit no. 
wine Freee or ] we 
Read/write—> 


Initial value ie Ae i ie ie i ; a ‘ a ; 


Timebase timer control register 14 11 aa no. 
Address : 0000A9 1 1 TBIE TBC1|TBCO| TBTC 
Read/write> (—) (— (W) (R/W) 
Initial value> : : = = aN ar vi (0) ie 


(2) Block Diagram 


Main clock 
(OSC oscillation) 


Clock input 
Selector - Timebase timer 


12 214 O16 219 


Timebase interrupt ~— 


WDTC 


F°MC - 16 bus 


2-bit counter Watchdog reset 
Selector OF generator |» » WDGRST 
To internal reset 
oa CLR generator 


From power-on generation 


From hardware standby 
controller 


RST pin 


From RST bit in 
the LPMCR register 
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15. Low-power Consumption Controller (CPU Intermittent Operation Function, Oscillation 
Stabilization Delay Time, Clock Multiplier Function) 


The following are the operating modes: PLL clock mode, PLL sleep mode, watch mode, main clock mode, main 
sleep mode, stop mode, and hardware standby mode. Aside from the PLL clock mode, all of the other operating 
modes are low power consumption modes. 


In main clock mode and main sleep mode, only the main clock (main OSC oscillation clock) operates. In these 
modes, the main clock divided by 2 is used as the operation clock, and the PLL clock (VCO oscillation clock) is 
stopped. 


In PLL sleep mode and main sleep mode, only the CPU’s operation clock is stopped; all clocks other than the 
CPU clock operate. 


In watch mode, only the time-base timer operates. 


The stop mode and hardware standby mode stop oscillation, making it possible to retain data while consuming 
the least amount of power . 


The CPU intermittent operation function intermittently runs the clock supplied to the CPU when accessing 
registers, on-chip memory, on-chip resources, and the external bus. Processing is possible with lower power 
consumption by reducing the execution speed of the CPU while supplying a high-speed clock and using on-chip 
resources. 


The PLL clock multiplier can be selected as either 1, 2, 3, or 4 by setting the CS1 and CSO bits. 


The WS1 and WSO bits can be used to set the main clock oscillation stabilization delay time for when stop mode 
and hardware standby mode are woken up. 


(1) Register Configuration 


Low-power consumption <Bit no. 
mode control ceulsie! 


( 


Read/write> (Ww) (W) (R/W) (W) —) (R/W) (RW) (—) 
Initial value (0) (0) (0) (1) (1) (0) (0) i 


Clock selection register 14 11 iia no. 
Read/write— (—) (R) (R/W) (R/W) (—) (R/W) (R/W) (R/W) 


Initial value = (1) . (1) (1) : ; (1) (0) (0) 
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(2) Block Diagram 


CKSCR 


MCM 


oO 
218 
O;]n 
Be) 


Q 
® 


ie) 
n 
f-) 


v 
= 
oO 
Be) 


CG1 


CGO 


LPMCR 


SLP 


STP 


F°MC - 16 bus 


LPMCR 


RST 


PLL multiplier 


° Main clock 


(OSC oscillation) 


CPU clock 


»| system clock 


Clock selector 


CPU intermittent 
operation function 


generation 


0/9/17/33 
intermittent cycle selection 


Cycle count 
selection circuit 


Standby controller 


RSTcancel HST start 


Peripheral Peripheral clock 
clock 


generation 


Internal reset 


generator 


Interrupt request 
or RST 


Clock input 


Timebase timer Timebase clock 


p12 p14 216 219 


Pin Hi-Z 


: RST pin | 


= Internal RST 


= To watchdog timer 


WDGRST 
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m ELECTRICAL CHARACTERISTICS 


1. Absolute Maximum Ratings 
(Vss = AVss = 0.0 V) 


Parameter - Remarks 


Vss + 7.0 
Vcc + 7.0 


Power supply voltage 
Vcc + 7.0 


Input voltage Vec+ 0.3 


Output voltage Vcc + 0.3 


“L” level maximum output current 15 


“L’ level average output current loav 


“L’ level total maximum output current | Zlot 


“L’ level total average output current | Llovav 


“H” level maximum output current lou 


“H” level average output current lonav 


“H” level total maximum output current | Zlox 


“H” level total average output current | Llonav 


Power consumption Po 


Operating temperature Ta 


Storage temperature 


“1: AVcc, AVRH and AVRL must not exceed Vcc. In addition, AVRL must not exceed AVRH. 

*2: Viand Vo must not exceed Vcc + 0.3 V. 

*3: The maximum output current defines the peak value on one of the pins in question. 

“4: The average output current defines the average current over a 100 ms period for the current flowing to one of 
the pins in question. 

“5: The total average output current defines the average current over a 100 ms period for the current flowing to 
all of the pins in question. 


WARNING: Semiconductor devices can be permanently damaged by application of stress (voltage, current, 
temperature, etc.) in excess of absolute maximum ratings. Do not exceed these ratings. 
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2. Recommended Operating Conditions 
(Vss = AVss = 0.0 V) 


Parameter : Remarks 


5.5 
5.5 
Vec+ 0.3 
“H” level input voltage Vec+ 0.3 
Vec+ 0.3 
0.3 Vcc 


Normal operation 
Power supply voltage 


Maintaining the stop status 


Pins other than Vins and Vinm 


Hysteresis input pins* 


MD pin input 


Pins other than Vis and Vim 


“L” level input voltage 0.2 Vcc 
Vcc + 0.3 
Operating temperature +85 


Hysteresis input pins* 


<|}<j)/<|/<|/<|/<j)/<j< 


MD pin input 


° 
O 


*:The hysteresis input pins in the MB90670 series are: P24 to P27, P40 to P47, P60 to P67, P70 to P77, P80, 
HST, and RST. 
The hysteresis input pins in the MB90675 series are: P24 to P27, P40 to P47, P60 to P67, P70 to P77, P80 to 
P86, HST, RST, P90, P91, PAO to PA7, and PBO to PB2. 


WARNING: Recommended operating conditions are normal operating ranges for the semiconductor device. All the 
device’s electrical characteristics are warranted when operated within these ranges. 


Always use semiconductor devices within the recommended operating conditions. Operation outside 
these ranges may adversely affect reliability and could result in device failure. 

No warranty is made with respect to uses, operating conditions, or combinations not represented on 
the data sheet. Users considering application outside the listed conditions are advised to contact their 
FUJITSU representative beforehand. 
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3. DC Characteristics 
(Voc = +2.7 V to +5.5 V, Vss= 0.0 V, Ta= —40°C to +85°C) 


Parameter Pin name Condition - Remarks 


Voc = +4.5V 


“H” level output Other than |!ox=—4.0 mA 
voltage P50 to P57 |Woc=42.7V 


loo = -1.6 MA 
Vec = +4.5 V 
“L” level output All output lo. = 4.0 mA 


voltage pins Voc = +2.7V 
lo. = 2.0 mA 


Other than 
P50 to P57, 
P90 and P91 


Vec = +5.0 V 
Vss < Vi< Voc 


Input leakage 
current 


Internal 16 MHz operation 
Vcc = +5.0 V 

Normal operation*' 
Internal 16 MHz operation 
Vcc = +5.0 V 

Sleep mode”! 

Internal 8 MHz operation 
Vcc = +3.0 V 

Normal operation*' 
Internal 8 MHz operation 
Vcc = +3.0 V 

Sleep mode”! 

Ta= +25°C 

Stop mode and hardware 
standby mode“! 


Power supply 
current 


Other than 


Input 
capacitance i 7 


Open-drain 
output leakage 
current 


P50 to P57 
P90, P91*2 


Pull-up Vcc = +5.0 V 
resistance Vcc = +3.0 V 


Pull-down Veo = +5.0V 
resistance Vcc = +3.0 V 


“1: Because the current values are tentative values, they are subject to change without notice due to our efforts 
to improve the characteristics of these devices. 
*2: P90 and P91 are provided only in the MB90675 series. 
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4. AC Characteristics 
(1) Clock Timing 
* When Vcc = +5.0 V 10% (Vcc = +4.5 V to +5.5 V, Vss= 0.0 V, Ta=—40°C to +85°C) 


Parameter Pin name} Condition : Remarks 


Source oscillation frequency 
Source oscillation cycle time 


Use duty ratio 30 to 


Input clock pulse width 70% as a guide. 


Input clock rising/falling time 


Internal operation clock frequency 
Internal operation clock cycle time 


When frequency fluctuation 
is locked pence 


* : The frequency fluctuation ratio indicates the maximum fluctuation ratio from the set center frequency while locked 
when using the PLL multiplier. 


Af = 


x 100 (%) Center frequency 


Because the PLL frequency fluctuates around the set frequency with a certain cycle [approximately CLK x 
(1 to 50 CYC)], the worst value is not maintained for long. (The pulse, if featured with the long period, would 
produce practically no error.) 


* When Vcc = +2.7 V (min.) (Vcc = +2.7 V to +5.5 V, Vss = 0.0 V, Ta=—40°C to +85°C) 


Parameter Pin name} Condition : Remarks 


Source oscillation frequency 
Source oscillation cycle time 


Use duty ratio 30 to 


Input clock pulse width 70% as a guide. 


Input clock rising/falling time 


Internal operation clock frequency 
Internal operation clock cycle time 


When frequency fluctuation 
ratio is locked 


P37/CLK 


* : The frequency fluctuation ratio indicates the maximum fluctuation ratio from the set center frequency while locked 
when using the PLL multiplier. 


F x 100 (%) Center frequency 
° 


Because the PLL frequency fluctuates around the set frequency with a certain cycle [approximately CLK x 
(1 to 50 CYC)], the worst value is not maintained for long. (The pulse, if featured with the long period, would 
produce practically no error.) 
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¢ Clock Timing ne te _ 


e PLL Operation Assurance Range 


Relationship between internal operation clock frequency and power supply voltage 
A 


a 55 
= Normal PLL operation 
Q operation range assurance range 
> 45 
=> 
a 
Ss 
7 3.3 
2 oF 
{o) I 
a: 
L a 
1.5 3 8 16 
Internal clock fcr (MHz) 
Relationship between source oscillation frequency, 
internal operating clock frequency, and power supply voltage 
Multiply oe 
‘6 4 by 4 Multiply by 3 No multiplier 
= ‘Multiply 
7 | by2 Multiply by 1 
= 
s ! 
x 9 +----E-f-----f----------- 1 
Or “eo he wehbe. 22 Oe se eo I 
2 1 | 
o 
oj ' \ 
£ p H 
@® 4 +---- 4 i 
= 
8 


34 16 24 32 
Source oscillation clock Fc (MHz) 


Note: Operation of the evaluation tool is also assured to +2.7 V on the low-voltage side. 


The AC characteristics are stipulated according to the measured reference voltages shown below. 


¢ Input Signal Waveform ¢ Output Signal Waveform 


Hysteresis input pins Output pin 
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(2) Clock Output Timing 


(Vcc= +2.7 V to +5.5 V, Vss= 0.0 V, Ta=—40°C to +85°C) 


Value . 
Parameter Symbol Condition - Unit 
Min. Max. 


Cycle time teyc tcp — 


CLK T + CLKL tcHcL CLK tcr/2 — 20 | tcrP/2 + 20 


CLK 


(3) Recommended Resonator Manufacturers 


¢ Sample Application of Piezoelectric Resonator (FAR Family) 


Initial deviation of Temperature 


resistor benueney. FAR frequenc 
(Ta = 425°C) (Ta = -20°C to +6 


FAR part number Frequency | Dumpin 
(built-in capacitor type) (MHz) a or FAR fre 


C-02000- 


characteristics of 
°C) 


A-04000- 


B-04000- 


B-04000- 


B-08000- 


B-12000- 


B-16000- 
Inquiry: FUJITSU LIMITED 


Loading 
capacitors*? 
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¢ Sample Application of Ceramic Resonator 


See SR 
| SOK_ 
| pes ee ie 


e Mask Product 


Resonator 
manufacturer * 


Resonator 
KBR-2. OMS 
PBRC2. 00A 
KBR-4. OMSA 
KBR-4. OMKS 
PBRC4. 00A 
PBRC4. 00B 
KBR-6. 0 MSA 
KBR-6. OMKS 
PBRC6. 00A 


rreaney C2 (pF) 


Hz) 
Not required 
Not required 


Not required 
Not required 


Kyocera 
Corporation 


PBRC6. 00B 


Not required 


KBR-8. 0M 


PBRC8. 00A 
PBRC8. 00B 


560 Q 


Built-in 


Built-in 


Not required 
Not required 


KBR-10. 0M 


PBRC10. 00B 


33 


33 


330 Q 


Built-in 


Built-in 


680 Q 


KBR-12. 0M 


PBRC12. 00B 


33 


33 


330 


Built-in 


Built-in 


680 Q 


Murata 
Mfg, Co., Ltd. 


CSA2. 0OMG040 
CST2. OOMG040 


Not required 
Not required 


CSA4. 0OOMG040 
CST4. OOMGW040 


Not required 
Not required 


CSA6. 0OOMG 
CST6. OOMGW 


Not required 
Not required 


CSA8. OOMTZ 
CST8. OOMTW 


Not required 
Not required 


CSA10. OMTZ 
CST10. OMTW 


Not required 
Not required 


CSA12. OMTZ 
CST12. OMTW 


Built-in 


Built-in 


Not required 
Not required 


(Continued) 
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(Continued) 


Resonator Frequenc 
manufacturer * Resonator (MHz) Y | C1 (pF) C2 (pF) 


CSA16. OOMXZ040 Not required 
CST16. OOMXWO0C3 ilt-i ilt-i Not required 
CSA20. 0OMXZ040 Not required 
a. Lig,  |CSA24. 00MXZ040 5 5 | Not required 

CST24. OOMXWOH1 Not required 
CSA32. 0OOMXZ040 Not required 
CST32. OOMXW040 ilt-i ilt-i Not required 
TDK Corporation | FCR4.0 MC5 ilt-i ilt-i Not required 


e One-time Product 


Resonator Frequency 
manufacturer * Resonator (MHz) 


CSTCS4. OOMGOC5 Built-in Built-in Not required 
CST8. OOMTW Built-in Built-in Not required 
Murata CSACS8. 0OMT Not required 
CST10. OOMTZ Not required 
CSA10. OOMTW Built-in Built-in Not required 
TDK Corporation | CCR4. 0OMC5 Built-in Built-in Not required 


Inquiry: Kyocera Corporation 
e AVX Corporation 
North American Sales Headquarters: TEL 1-803-448-9411 
e AVX LIMITED 
European Sales Headquarters: TEL 44-1252-770000 
e AVX/Kyocera H.K. Ltd. 
Asian Sales Headquarters: TEL 852-363-3303 
Murata Mfg. Co., Ltd. 
e Murata Electronics North America, Inc.: TEL 1-404-436-1300 
¢ Murata Europe Management GmbH: TEL 49-91 1-66870 
e Murata Electronics Singapore (Pte.): TEL 65-758-4233 
TDK Corporation 
¢ TDK Corporation of America 
Chicago Regional Office: TEL 1-708-803-6100 
e TDK Electronics Europe GmbH 
Components Division: TEL 49-2102-9450 
¢ TDK Singapore (PTE) Ltd.: TEL 65-273-5022 
e¢ TDK Hongkong Co., Ltd.: TEL 852-736-2238 
e Korea Branch, TDK Corporation: TEL 82-2-554-6636 


Mfg, Co., Ltd. 
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(4) Reset and Hardware Standby Input 
(Vcc = +2.7 V to +5.5 V, Vss= 0.0 V, Ta= —40°C to +85°C) 


Min. Max. 


Reset input time trsTL RST 16 tcp — 


Hardware standby input time | tusti HST 16 tcp — 


Note: tcr is the internal operating clock cycle time (unit: ns). 


|<< {rsTL, tHsTL _—————————} 


AST 
HST 0.2 Vcc 0.2 Vcc 


e AC Characteristics Measurement Conditions 


— Pin Ci : Load capacitance at testing 


ii For CLK and ALE, Ci = 30 pF —_ a 
CL For the address/data bus, (AD15 to ADOO), RD, and WR, Ci = 80 pF 
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(5) Power-on Reset 
(Vcc = +2.7 V to +5.5 V, Vss = 0.0 V, Ta= —40°C to +85°C) 


Parameter Pin name| Condition - Remarks 


* 


Power supply rising time 


Due to repeat 


Power supply cut-off time operation 


* : Before the power rising, Vcc must be less than +0.2 V. 
Notes: ¢ The above standards are the values needed in order to activate a power-on reset. 
e When HST = “L’, be sure to turn on the power in accordance with these standards and apply a power-on 
reset, regardless of whether a power-on reset is needed or not. 
¢ Some of the on-chip registers in a device are initialized only by a power-on reset. In order to initialize 
these registers, it is necessary to apply power in accordance with these standards. 


Vec 


If power supply voltage needs to be changed in the course of operation, a smooth voltage rise is recommended 
by suppressing the voltage variation as shown below. 


Main power supply voltage 


It is recommended that the rate of 
Sub-power supply voltage - - - -------------------1 increase in the voltage be kept to 
no more than 50 mV/ms. 


Vss 
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(6) Bus Read Timing 


Parameter 


ALE pulse width 


TLHLL 


Pin name 


ALE 


MB90670/675 Series 


(Vcc = +2.7 V to +5.5 V, Vss = 0.0 V, Ta= —40°C to +85°C) 


Condition 


Voc = +5.0V+10% 


tcr/2 — 20 


Remarks 


Voc = +3.0V+10% 


ter/2 — 35 


Valid address > ALE J time 


TAVLL 


AD15 to ADOO 


Voc = +5.0 V +10% 


tcer/2 — 25 


Voc = +3.0 V +10% 


tcr/2 — 40 


ALE J — address valid time 


TLLAx 


AD15 to ADOO 


ter/2 -— 15 


Valid address > RD J time 


TAvAL 


AD15 to ADOO 


tcp —15 


Valid address > data read 
time 


tavpv 


AD15 to ADOO 


Voc = +5.0V+10% 


5 tcr/2 — 60 


Voc = +3.0 V 410% 


5 tcr/2 — 80 


RD pulse width 


TRLRH 


RD 


3 tcr/2 — 20 


RD J — data read time 


taLbv 


AD15 to ADOO 


Voc = +5.0 V +10% 


3 tcr/2 — 60 


Voc = +8.0V+10% 


3 tcr/2 — 80 


RD 7 = data hold time 


tRHDx 


AD15 to ADOO 


0 


RD t > ALE T time 


TRHLH 


RD, ALE 


ter/2 -— 15 


RD T = address invalid time 


TRHAX 


RD, A19 to 
A16 


tcr/2 — 10 


Valid address — CLK T time 


tavcH 


CLK, A19 to 
A16 


tcr/2 — 20 


RD J > CLKT time 


tRLCH 


RD, CLK 


Note: tcr is the internal operating clock cycle time (unit: ns). 


tcr/2 — 20 


CLK 


ALE 


tAVLL 


|~—— tavcH 


tAVRL 


~— tRLCH 


+2.4V 


tRLRH 


I= tRHLH ——>} 


tavDv 


~|~ 


tRLDV 


+2.4V 
+0.8 V 


0.7 Vcc 
0.3 Vcc 


4 


=| 


tRHDx 


0.7 Vcc 


Read data Po 3 Veo 


+2.4V 
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(7) Bus Write Timing 
(Vcc = +2.7 V to +5.5 V, Vss= 0.0 V, Ta= —40°C to +85°C) 


Parameter Pin name Condition - Remarks 


Valid address > WR J time |taww A19 to AOO tcp — 15 
twLwH WR 3 tcp/2 — 20 
tovw AD15 to ADOO 3 tcr/2 — 20 
Voc = +5.0 V+10% 20 

Voc = +3.0 V+10% 30 


twHpx AD15 to ADOO 


— Address invalid are A19 to AOO tcr/2 — 10 


RT — ALE T time {tWHLH tor/2 — 15 


WR 7 > CLK 7 time twicH tcr/2 — 20 


Note: tcr is the internal operating clock cycle time (unit: ns). 


CLK 
ALE 
WRL, WRH 
A19 to A16 
AD15 to ADOO (| ee Address Write data 
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(8) Ready Input Timing 
(Vcc = +2.7 V to +5.5 V, Vss= 0.0 V, Ta= —40°C to +85°C) 


Parameter Symbol Pin name Condition - Remarks 


Vec = +5.0 V +10% 
Vec = +3.0 V +10% 
RDY hold time tRYHH = 


RDY setup time trYHs 


Note: If the setup time during the fall of RDY is insufficient, use sthe auto ready function. 


CLK 24V 24V 


ALE 


RD/WR 


Wien one wait 
( ) 


states is inserted 


RDY 
Gale wait states ) 
are not inserted 


(9) Hold Timing 
(Vcc= +2.7 V to +5.5 V, Vss= 0.0 V, Ta= —40°C to +85°C) 


Pin floating - HAK J time 
HAK 7 — Pin valid time 


HAK 


|<— tXHAL —»| |< tHanv ———| 


Each pin 


High impedance 
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(10) UARTO Timing 
(Vcc = +2.7 V to +5.5 V, Vss = 0.0 V, Ta=—40°C to +85°C) 


80 


Parameter 


Serial clock cycle time 


Symbol 


tscyc 


Pin name 


Condition 


SCK J > SOT delay 
time 


tsLov 


Veco = +5.0 V+10% 


Vec = +3.0 V+10% 


Valid SIN > SCK T 


tivsH 


Vec = +5.0 V+10% 


Vec = +3.0 V+10% 


SCK 7 > Valid 
SIN hold time 


tsHIx 


Remarks 


For internal shift 
clock mode, 
output pin, 

Ci = 80 pF 
+17TL 


Serial clock “H” pulse 
width 


tsHSL 


Serial clock “L” pulse 
width 


tsLsH 


SCK J > SOT delay 
time 


tsLov 


Veco = +5.0 V+10% 


Voc = +3.0 V+10% 


Valid SIN > SCK T 


tivsH 


Veco = +5.0 V+10% 


Vcc = +3.0 V+10% 


SCK T > Valid SIN 
hold time 


Notes: e These are the AC characteristics for CLK synchronous mode. 


tsHIx 


Vec = +5.0 V+10% 


Vcc = +3.0 V+10% 


e Cris the load capacitance added to pins during testing. 
¢ tcp is the internal operating clock cycle time (unit: ns). 


For external shift 
clock mode, 
output pin, 

Ci = 80 pF 
+17TL 
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e Internal Shift Clock Mode 


SCK 


SOT 


SIN 


e External Shift Clock Mode 


0.8 Vcc 


SCK 


0.2 Vcc 0.2 Vcc 


SOT 


SIN 
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(11) UART1 Timing 


Parameter 


Serial clock cycle time 


Symbol 


tscyc 


Pin name 


(Vcc = +2.7 V to +5.5 V, Vss = 0.0 V, Ta= —40°C to +85°C) 


Condition 


SCK J > SOT delay 
time 


tsLov 


Veco = +5.0 V+10% 


Voc = +3.0 V+10% 


Valid SIN > SCK T 


tivsH 


Voc = +5.0 V+10% 


Voc = +3.0 V+10% 


SCK T = Valid 
SIN hold time 


tsHIx 


Remarks 


For internal shift 
clock mode, 
output pin, 

Ci = 80 pF 
+17TL 


Serial clock “H” pulse 
width 


tsHSL 


Serial clock “L” pulse 
width 


tsLsH 


SCK J > SOT delay 
time delay time 


tsLov 


Veco = +5.0 V+10% 


Voc = +3.0 V+10% 


Valid SIN > SCK T 


tivsH 


Veco = +5.0 V+10% 


Voc = +3.0 V+10% 


SCK T > Valid SIN 
hold time 


Notes: ¢ These are the AC characteristics for CLK synchronous mode. 


tsHIx 


Voc = +5.0 V+10% 


Vcc = +3.0 V+10% 


e Cris the load capacitance added to pins during testing. 
¢ tcp is the internal operating clock cycle time (unit: ns). 


For external shift 
clock mode, 
output pin, 

Ci = 80 pF 
+17TL 
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e Internal Shift Clock Mode 


SCK 


SOT 


SIN 


e External Shift Clock Mode 


SCK 0.2 Vcc 


0.2 Vcc 


SOT 


SIN 
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(12) Timer Input Timing 
(Vcc = +2.7 V to +5.5 V, Vss= 0.0 V, Ta = —40°C to +85°C) 


Value 
Parameter Symbol Condition Unit 


Note: tcr is the internal operating clock cycle time (unit: ns). 


TIN 


(13) Timer Output Timing 
(Vcc = +2.7 V to +5.5 V, Vss= 0.0 V, Ta = —40°C to +85°C) 


Value : 
Parameter Symbol Condition : Unit 
Min. | Max. 
Voc = +5.0 V 10% 30 = 
CLK T > Tour change time TOTO to TOT1 


Vcc = +3.0 V +10% — 


Tout 


aaa tro 
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(14) ?C Timing 
(Vcc = +2.7 V to +5.5 V, Vss= 0.0 V, Ta = —40°C to +85°C) 


Parameter Pin name| Condition - Remarks 


SCL clock frequency fsci 


Bus free time between stop and 


start conditions tus 


The first clock 
Hold time (re-send) start tHDSTA 2 pulse is generated 
after this period. 


SCL clock L state hold time tLow 
SCL clock H state hold time tHIGH 


Re-send start condition setup 
time 


tsuSTA 


Data hold time tHDDAT 


Data setup time tsupat 


SDA and SCL signal rising time | tr 


SDA and SCL signal falling 
time 


tr 


Stop condition setup time tsusto 


SDA 


SCL 


—<—_ 7 —<— tsUSTA 


tHIGH tsUDAT 


+ fc 
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5. A/D Converter Electrical Characteristics 


(AVcc= Vec= +2.7 V to +5.5 V, AVss= Vss= 0.0 V, +2.7 VS AVRH — AVRL, Ta = —40°C to +85°C) 


Parameter 


Resolution 


Pin name 


10 


Total error 


+3.0 


Linearity error 


+2.0 


Differential linearity error 


+1.5 


Zero transition voltage 


ANO to AN7 


AVRL — 1.5 


AVRL + 0.5 


AVRL + 2.5 


Full-scale transition voltage 


ANO to AN7 


AVRH — 4.5 


AVRH — 1.5 


AVRH + 0.5 


Conversion time 


6.125*' 


12.25% 


Analog port input current 


ANO to AN7 


10 


Analog input voltage 


ANO to AN7 


AVRL 


AVRH 


Reference voltage 


AVRH 


AVRL + 2.7 


AVcc 


AVRL 


0 


AVRH - 2.7 


AVcc = 
AVcc 
AVRH 
AVRH 
ANO to AN7 
*1: When Vcc = +5.0 V + 10%, and the machine clock is 16 MHz 


“2: When Vcc = +3.0 V + 10%, and the machine clock is 8 MHz 
*3: Current when the A/D converter is not operating and the CPU is stopped (when Vcc = AVcc = AVRH = +5.0 V) 


Power supply current 


Reference voltage supply current 


Interchannel disparity 


Notes: ¢ The smaller | AVRH — AVRL |, the greater the error would become relatively. 
e The output impedance of the external circuit for the analog input must satisfy the following conditions: 
The output impedance of the external circuit should be less than approximately 7 kQ. 
When using an external capacitor, it is recommended to have several thousand times the capacitance of 
the internal capacitor as a guid, if one takes into consideration the effect of the divided capacitance between 
the external capacitor and the internal capacitor. 


If the output impedance of the external circuit is too high, an analog voltage sampling time might be insufficient 
(sampling time = 3.75 us @ at a machine clock of 16 MHz). 


¢ Analog Input Circuit Model Diagram 


‘> 
: Sample hold circuit 
Analog input Go 


| | [Leena] 


Roni Rona Rons ' Rona 


Ron: : Approx. 1.5 kQ (Vec = +5.0 V) 

Rone : Approx. 0.5 kQ (Vcc = +5.0 V) aN 
Rons : Approx. 0.5 kQ (Vcc = +5.0 V) Co : Approx. 60 pF 

Rona : Approx. 0.5 kQ (Vcc = +5.0 V) Ci: Approx. 4 pF 


Note: Use the values shown as guids only. 


Ci 
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6. A/D Converter Glossary 
Resolution 
Analog changes that are identifiable with the A/D converter. 
Linearity error 


The deviation of the straight line connecting the zero transition point (“OO 0000 0000” <> “OO 0000 0001”) with 
the full-scale transition point (“11 1111 1110”<9“11 1111 1111”) from actual conversion characteristics 


Differential linearity error 
The deviation of input voltage needed to change the output code by 1 LSB from the theoretical value 
Total error 


The difference between theoretical and actual conversion values caused by the zero transition error, full-scale 
transition error, linearity error, quantization error, and noise 


Total error 


3FF 


3FE ; pare 
Actual conversion —} 
characteristics t 


3FD 


5 
2 
3 004 Vint 
3 ' (Actual measured 
S o3+ ! ta 
faa) '~«— Actual conversion 
characteristics 
002 
001 7 
—_— 0.5 LSB’ 
AVRL AVRH 
Analog input 


1LSB’ = (Theoretical value) a Lanlaa lee IV] Digital output N total error = RSS aa Be 2s 
1024 1 LSB’ 

Vor’ (Theoretical value) = AVRL + 0.5 LSB’ [V] 

Vest’ (Theoretical value) = AVRH — 1.5 LSB’ [V] Vt: Voltage for digital output to transit from (N —1) to N 
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(Continued) 
Linearity error Differential linearity error 
3FF Theoretical characteristics 
3FE Actual conversion —» ~ ---.~— 
characteristics i N+1 Actual conversion : 
1 LSB x(N-1 t ; characteristics 
_ SFD { ( ) ~~ Vest 
a (Actual measured 
5 value) = 
z @ N 
= Vxt 3 
qa 004 ---- (Actual measured ic 
value) D V (Net) T 
:~<— Actual conversion NN 1 (Actual measured 
003 characteristics 7 value) 
002 ; _ (Actual measured value) 
Theoretical characteristics ' : 
~— Actual conversion 
001 N-2 characteristics 
Vor (Actual measured value) 
AVRL AVRH AVRL AVRH 
Analog input Analog input 
Digital output _ Vat — {1 LSB x (N— 1) + Vor} [LSB] Digital output N _ V etyt — Vit —1LSB [LSB] 
N linearity error ~ 1 LSB’ differential linearity error ~ 1 LSB 
Vest — Vot 
1 LSB = ————— [V 
2 1022 lV] 
Vor : Voltage for digital output transit from (000)h to (001)h 
Vest : Voltage for digital output transit from (8FE)n to (3FF)h 
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m@ EXAMPLE CHARACTERISTICS 


(1) “H” Level Output Voltage (2) “L” Level Output Voltage 

Von (V) VoH — lon Vo. (V) Vot— lot 
1.0 a0 

= Voc = +2.7 V 
0.9 | T,= 425°C weeny 0.9 | Ta = 425°C cial 
0.8 Voc = +3.0 V a Vec = +3.0 V 
0.7 

= Vec= +3.5 V 
0.6 Mie = 138 V 0.6 Veo = +4.0 V 
0.5 Voc = +4.5 V 0.5 oe eC 7 
0.4 Vcc = +5.0 V 0.4 cc= +5. 
0.3 0.3 
0.2 0.2 
0.1 0.1 
0.0 0.0 

-2 -4 6 -8 2 4 6 8 
lon (MA) lo. (MA) 


(3) “H” Level Input Voltage/“L” Level Input Voltage (4) “H” Level Input Voltage/“L” Level Input Voltage 


(CMOS Input) (Hysteresis Input) 
Vin (V) Vin — Vec Vin (V) Vin — Vcc 
Ta= +25°C a Ta= +25°C 
4.0 4.0 
3.5 3.5 Vins 
3.0 3.0 
2.5 2.5 Vics 
2.0 2.0 
1.5 1.5 
1.0 1.0 
0.5 0.5 
0 0 
2 3 4 5 6 2 3 4 5 6 
Voc (V) Voc (V) 
Vis : Threshold when input voltage in hysteresis 
characteristics is set to “H” level 
Vics : Threshold when input voltage in hysteresis 
characteristics is set to “L” level 
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(5) Power Supply Current (fce = Internal Operating Clock Frequency) 


Icc (mA) Icc—Vec Iccs (MA) Iecs—Vec 
70 15 
65 Ta= +25°C foo = 16 MHz 14 Ta= 425°C + 
60 13 fop = 16 MHz 
12 
= fop=12.5MHzZz 44 
45 10 fop = 12.5 MHz 
40 : 
35 fop = 8 MHz 7 
30 6 fop = 8 MHz 
25 fop = 4 MHz 5 
20 4 fop = 4 MHz 
15 3 
10 2 
5 1 
0 0 
3.0 4.0 5.0 6.0 3.0 4.0 5.0 6.0 
Voc (V) Voc (V) 
Ia (MA) la—AVcc In (MA) IR-AVR 
6.0 1 1 0.30 1 
55 Ta=+25°C | Ta= +25°C 
i fer = 16 MHz fer = 16 MHz 
5.0 
4.5 
4.0 0.20 
3.5 
3.0 
2.5 
2.0 0.10 
1.5 
1.0 
0.5 
0 0 
3.0 4.0 5.0 6.0 3.0 4.0 5.0 6.0 
AVcc (V) AVR (V) 
(6) Pull-up Resistance 
R—-Vcc 
R (kQ) 
1000 1 
Ta= +25°C 
100 
10 
2.5 3.0 3.5 4.0 4.5 5.0 5.5 6.0 
Voc (V) 
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@ INSTRUCTIONS (340 INSTRUCTIONS) 


Table 1 Explanation of Items in Tables of Instructions 


Meaning 


Mnemonic 


Upper-case letters and symbols: Represented as they appear in assembler. 
Lower-case letters: Replaced when described in assembler. 
Numbers after lower-case letters: Indicate the bit width within the instruction. 


Indicates the number of bytes. 


Indicates the number of cycles. 

m: When branching 

n : When not branching 

See Table 4 for details about meanings of other letters in items. 


Indicates the number of accesses to the register during execution of the instruction. 
It is used calculate a correction value for intermittent operation of CPU. 


Indicates the correction value for calculating the number of actual cycles during execution of 
the instruction. (Table 5) 

The number of actual cycles during execution of the instruction is the correction value summed 
with the value in the “~” column. 


Operation 


Indicates the operation of instruction. 


LH 


Indicates special operations involving the upper 8 bits of the lower 16 bits of the accumulator. 
Z : Transfers “O”. 

X : Extends with a sign before transferring. 

— : Transfers nothing. 


Indicates special operations involving the upper 16 bits in the accumulator. 
* : Transfers from AL to AH. 

— : No transfer. 

Z : Transfers 00x to AH. 

X : Transfers 00H or FFx to AH by signing and extending AL. 


Indicates the status of each of the following flags: | (interrupt enable), S (stack), T (sticky bit), 
N (negative), Z (zero), V (overflow), and C (carry). 

* : Changes due to execution of instruction. 

— : Nochange. 

S : Set by execution of instruction. 

R : Reset by execution of instruction. 


Indicates whether the instruction is a read-modify-write instruction. (a single instruction that 

reads data from memory, etc., processes the data, and then writes the result to memory.) 

* + Instruction is a read-modify-write instruction. 

— : Instruction is not a read-modify-write instruction. 

Note: A read-modify-write instruction cannot be used on addresses that have different 
meanings depending on whether they are read or written. 
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Table 2. Explanation of Symbols in Tables of Instructions 


Meaning 


32-bit accumulator 

The bit length varies according to the instruction. 
Byte : Lower 8 bits of AL 

Word : 16 bits of AL 

Long : 32 bits of AL:AH 


Upper 16 bits of A 
Lower 16 bits of A 


Stack pointer (USP or SSP) 
Program counter 


PCB Program bank register 

DTB Data bank register 

ADB Additional data bank register 
SSB System stack bank register 


USB User stack bank register 
SPB Current stack bank register (SSB or USB) 
DPR Direct page register 
brg1 DTB, ADB, SSB, USB, DPR, PCB, SPB 
brg2 DTB, ADB, SSB, USB, DPR, SPB 

Ri RO, R1, R2, R83, R4, R5, R6, R7 
RWi Rwo, RW1, RW2, RW3, RW4, RW5, RW6, RW7 
RW Rwo, RW1, RW2, RW3 

RLi RLO, RL1, RL2, RL3 

dir Compact direct addressing 


addr16 Direct addressing 

addr24 Physical direct addressing 
ad24 0 to 15 Bit 0 to bit 15 of addr24 
ad24 16 to 23 Bit 16 to bit 23 of addr24 


io I/O area (000000x to OOOOFF) 


imm4 4-bit immediate data 

immés 8-bit immediate data 

imm16 16-bit immediate data 

imm32 32-bit immediate data 

ext (imm8) 16-bit data signed and extended from 8-bit immediate data 


disp8 8-bit displacement 
disp16 16-bit displacement 


bp Bit offset 


vet4 Vector number (0 to 15) 
vct8 Vector number (0 to 255) 


( )b Bit address 


(Continued) 
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(Continued) 


Symbol Meaning 


Branch specification relative to PC 


rel 


ear 
eam 


Effective addressing (codes 00 to 07) 
Effective addressing (codes 08 to 1F) 


rist 


RO 
R1 
R2 
R3 
R4 
R5 
R6 
R7 


Register list 
Table 3 Effective Address Fields 


Number of bytes in address 


Notation Address format extension * 


RWO Register direct 
RW1 
RW2 “ea” corresponds to byte, word, and 
RW3 long-word types, starting from the 
RW4 left 

RW5 
RW6 
RW7 


@RWO Register indirect 
@RW1 
@RW2 
@RW3 


@RWO + Register indirect with post-increment 
@RW1 + 
@RW2 + 
@RW3 + 


@RWO + disp8 Register indirect with 8-bit 
@RW1 + disp8 displacement 

@RW2 + disp8 
@RWS3 + disp8 
@RW4 + disp8 
@RW5 + disp8 
@RWGE + disp8& 
@RW7 + disp8 


@RWO + disp16 Register indirect with 16-bit 
@RW1 + disp16 displacement 

@RW2 + disp16 
@RWS + disp16 


@RWO + RW7 Register indirect with index 

@RW1 + RW7 Register indirect with index 

@PC + disp16 PC indirect with 16-bit displacement 
addr16 Direct address 


Note: The number of bytes in the address extension is indicated by the “+” symbol in the “#” (number of bytes) 
column in the tables of instructions. 
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Table 4 Number of Execution Cycles for Each Type of Addressing 


00 to 07 


Operand 


Ri 
RWi 
RLi 


(a) 


Number of execution cycles 
for each type of addressing 


Listed in tables of instructions 


Number of register 


accesses for each type of 


addressing 


Listed in tables of instructions 


08 to OB 


@RWj 


OC to OF 


@RWj + 


10 to 17 


@RWi + disp8 


18to 1B 


@RW ij + disp16 


1C @RWO + RW7 
1D @RW1 + RW7 
1E @PC + disp16 
1F addr16 


+hmShH) PM) MY] S| PY 


Note: “(a)” is used in the “~” (number of states) column and column B (correction value) in the tables of instructions. 
Table 5 Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles 


(b) byte (d) long 


Number of Number of 
cycles cycles 


(c) word 


Operand Number of 


access 


Number of 
access 


Number of 
cycles 


Number of 
access 


Internal register 


Internal memory even address 
Internal memory odd address 


Even address on external data bus (16 bits) 
Odd address on external data bus (16 bits) 


External data bus (8 bits) 


Notes: ¢ “(b)”, “(c)”, and “(d)” are used in the “~” (number of states) column and column B (correction value) 
in the tables of instructions. 
e When the external data bus is used, it is necessary to add in the number of wait cycles used for ready 
input and automatic ready. 


Table 6 Correction Values for Number of Cycles Used to Calculate Number of Program Fetch Cycles 


Instruction Byte boundary Word boundary 
Internal memory 
External data bus (16 bits) 


External data bus (8 bits) 


Notes: ¢ When the external data bus is used, it is necessary to add in the number of wait cycles used for ready 
input and automatic ready. 
e Because instruction execution is not slowed down by all program fetches in actuality, these correction 
values should be used for “worst case” calculations. 
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Table 7 Transfer Instructions (Byte) [41 Instructions] 


Mnemonic ~ |RG| B Operation LH/AH|} |)/S|T/N{|Z|Vj|C)RMW 


ee 6) 
Ri) 
ear) 


+ 
WNW MhM BO 


A, @RLi+disp8 
A, #imm4 


-onnwnY®w=won 
UW + + + * F F F FF 
+ + + 4 * F F F F F 


7 
oO 


A, dir 
A, addr16 


a= 


dir) 
addr16) 


MNwMAo 


awn wo 


A,@RWi+disp8 
A, @RLi+disp8 


(RWi)+disp8) 
(RLi)+disp8) 


KK KKK KKK KK ONNNNNNNNNN 


* * * * * * * * * * 
* * * * * * * * * * 


i 
oO 

=>. 
were wr 


dir, A 

addr16, A 

Ri, A 

ear, A 

eam, A 

io, A 

@RLi+disp8, A 

Ri, ear 

Ri, eam 

ear, Ri 

eam, Ri 

Ri, #imms 

io, #imm8s& 

dir, #imms 

ear, #imm8 

eam, #imm8s 

@AL, AH 
/MOV @A, T 


byte (dir) < (A) 
byte (addr16) < (A) 
byte (Ri) < (A) 
byte (ear) < (A) 
byte (eam) < (A) 
byte (io) < (A) 
byte ((RLi) +disp8) < (A) 
byte (Ri) < (ear) 
byte (Ri) < (eam) 

( 

( 

( 

(i 

( 

( 

( 

( 


MM AOo 


—k 

(eo) ow 
a 
werewam 


= 
a= 


K 


ne 
byte (ear) < (Ri) 
byte (eam) < (Ri) 
byte (Ri) < imm8 
byte (io) <— imm8 
byte (dir) < imm8 
byte (ear) — imm8 

ea 

(A 


* * * * * * * * * * * * 
* * * * * * * * * * * * 


= 
wa 


Nh 0101 PO 
* 1 | 
* 1 | 


ns 
+ 


byte (eam) <— imm8 
byte ((A)) <— (AH) 


0 
0 
1 
1 
0 
0 
0 
0 
2 
0 
0 
0 
1 
1 
0 
0 
0 
0 
1 
2 
0 
0 
1 
1 
0 
0 
2 
2 
1 
2 
1 
1 
0 
0 
1 
0 
0 


TDnoOovnononoonOoOnoOonOon em coop ocsceoeoescs ODD OCODDOCOC0D DD 


VPwowwonYvyYPnwnYPwoawnm wonnnnYwunwn 
oo 
+ 
& 


* 
* 


—_~na 


A, ear 
A, eam 
Ri, ear byte (Ri) <> (ear) 
Ri, eam byte (Ri) <> (eam) 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 


95 


————_—_—____aaSSSSSSaQxQxzxzz_z__=-=_—_ 
MB90670/675 Series 
S555 SSS SSS a 


Table 8 Transfer Instructions (Word/Long Word) [38 Instructions] 


Mnemonic Operation 


MOVW A, dir 

MOVW A, addr16 
MOVW A, SP 

MOVW A, RWi 

MOVW A, ear 

MOVW A, eam 

MOVW A, io 

MOVW A, @A 

MOVW A, #imm16 
MOVW A, @RWi-+disp8& 
MOVW A, @RLi+disp8 


—_ 
CoO0O0 9 
wwe 


NO het ee) 


ie) 


anww 
See 


* * * * * * * * * * * 
* * * * * * * * * * * 


is¥) 
xo 
wp-+O0O0O0-++000 


(RWi) +<isp8) 
(RLi) +disp8) 


word (dir) < (A) 

word abe (A) 
word (SP) <— 
r 


— 

oO 

—_~— 
eee Xe) 
wa 


MOVW dir, A 

MOVW adadr16, A 
MOVW SP,A 

MOVW RWi, A 

MOVW ear, A 

MOVW eam, A 

MOVW io, A 

MOVW @RWi+disp8, A 
MOVW @RLi+disp8, A 
MOVW RWi, ear 
MOVW RWi, eam 
MOVW ear, RWi 
MOVW eam, RWi 
MOVW RWi, #imm16 
MOVW io, #imm16 
MOVW ear, #imm16 
MOVW eam, #imm16 


moms 


oO0O0 9 
wa 


word (RWi) <— 
word (ear) <— 
word 
word (i 


MwnwyN-HROo 


ea 
ea 


0) — 
word ((RWi) Cae < (A) 


( 
( 
(S 
( 
( 
( 
word ((RLi) +disp8) < (A) 
( 
( 
( 
( 
( 
( 
( 
( 


ie) 


oon 


ow 
ie) 


ao 


word (RWi) < (ear) 
word (RWi) < (eam) 
word (ear) < (RWi) 
word (eam) < (RWi) 
word (RWi) <— imm16 
word (io) <— imm16 
word (ear) < imm16 
word (eam) <— imm16 


RE 
SBSses 
See VYy aS 


* * * * * * * * * * * * * * 


* * * * * * * * * * * * * * 


— 
ONON 090 C90 
ws 


— 
w 


* 
* 


2 
3 
1 
1 
2 
2+ 
2 
2 
3 
2 
3 
2 
3 
1 
1 
2 
2+ |3+ (a) 
2 
2 
3 
2 
2+ 
2 
2+ 
3 
4 
4 
4+ 


OrtO-f-H]HNHINNHOO+-++C0C0O 


— 
ie) 
ws 


* 
* 


MOVW AL, AH 
/MOVW @A,T 


ne) 
oO 


word ((A)) < (AH) 


XCHW A, ear 
XCHW A, eam 
XCHW RWi, ear 
XCHW RWi, eam 


MOVL. A, ear 
MOVL A, eam 
MOVL. A, #imm32 


word ( 
word ( 
word ( 
word ( 
long (A) 
long (A) 
long (A) 


) © (ear) 
) <= (eam) 
Wi) < (ear) 


A 
A 
R 
RWi) < (eam) 


(ear) 
(eam) 
<— imm32 


<< 
<< 


MOVL ear, A 
MOVL eam, A 


long (ear) < (A) 
long (eam) < (A) 


on OON|NAONY 


Note: Foran explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 
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Table 9 Addition and Subtraction Instructions (Byte/Word/Long Word) [42 Instructions] 


(?) 


Mnemonic Operation 


A,#imm8 
A, dir 
A, ear 
A, eam 
ear, A 
eam, A 
A 

A, ear 
A, eam 
A 

A, #imm8 
A, dir 
A, ear 
A, eam 
ear, A 
eam, A 
A 

A, ear 
A, eam 


(A) +imm8 
A) +(dir) 
A) +(ear) 
A) +(eam) 
< (ear) + (A) 
a (A) 
+ (AL) + (C) 
+ (ear) + (C) 
+ (eam) + (C) 
i + (AL) + (C) (decimal) 


= 


oDnDoDTooncoo 
I NNNNNNNNN !I NNNWN 


ae 
alr a 
nue (AL) - (C) 
— (ear) - (C) 
— (eam) — (C) 
— (AL) - (C) (decimal) 


) + (AL) 
+(ear) 

+(eam) 
+imm16 


= 


oOonNg 00/0000 


* * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * * * * * 


* + * * + + + * * + + + + * * * + + + + 


NNNN | 


A, ear 

A, eam 

A, #imm16 

ear, A 

eam, A 
ADDCW A, ear 
ADDCW A, eam 
SUBW A 
SUBW. A, ear 
SUBW A, eam 
SUBW A, #imm16 
SUBW ear,A 
SUBW eam,A 
SUBCW A, ear 
SUBCW A, eam 


ADDL _ A, ear 
ADDL A, eam 
ADDL A, #imm32 
SUBL A, ear 
SUBL A, eam 
SUBL A, #imm32 


~~ 
— 
es 


WP 


< (ear) + (A) 
< (eam) + (A) 
+ (ear) + (C) 
+ (eam) + (C) 


I) 
x 
& 


o 


+ 


=a 
wa 


[co Ne} 
— 
oOoON 000 0° 
wa 


Gg 
wo” wr 
nh 
x 
Ks} 


+ + + + * * * * + + * + + + + + 
* * * * * * * * * * * * * * * * 
* * * * * * * * * * * * * * * * 
+ + + + + * + * + + + + * * + + 


— 
ie 


— (eam) - (C) 


— 
a 


* * * * * * 
* * * * * * 
+ + FF FF 
* * * * * * 


caQooao|sco 


~~ 


DCONOCON/!)O-HY-ONDO-"DOHONDOHO|/ OOH OONOH OOOOH OONOH- OO 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 
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Table 10 Increment and Decrement Instructions (Byte/Word/Long Word) [12 Instructions] 


Mnemonic Operation 


byte (ear) < (ear) +1 
byte (eam) < (eam) +1 


byte (ear) < (ear) -1 
byte (eam) + (eam) -1 


word (ear) < (ear) +1 
word (eam) < (eam) +1 


word (ear) < (ear) —1 
word (eam) < (eam) —1 


long (ear) < (ear) +1 
long (eam) < (eam) +1 


long (ear) < (ear) —1 
long (eam) + (eam) -1 


of Of) ON ON) OM on 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 


Table 11 Compare Instructions (Byte/Word/Long Word) [11 Instructions] 
Mnemonic Operation 


byte om (AL 
byte < (ear) 
byte < (eam) 
byte imm8s 


A, ear 
A, eam 
A, #imm8s 


A 

A, ear 

A, eam 

A, #imm16 


A, ear 
A, eam 
A, #imm32 


= 
— 


word AL) 
word eiean) 
word < (eam) 
word < imm16 


— 
na 


word < (ear) 
word < (eam) 
word (A 


CQO|OD CO|OtGCO 


7 


COON; Oooo; o0-+O0 


Note: Foran explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 
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Table 12 Multiplication and Division Instructions (Byte/Word/Long Word) [11 Instructions] 


Mnemonic Operation 


DIVU A word (AH) /byte (AL) 

Quotient > byte (AL) Remainder — byte (AH) 
DIVU A, ear word (A)/byte (ear) 

Quotient > byte (A) Remainder — byte (ear) 

DIVU A,eam word (A)/byte (eam) 

Quotient > byte (A) Remainder — byte (eam) 
DIVUW A, ear long (A)/word (ear) 

Quotient > word (A) Remainder — word (ear) 


DIVUWA,eam long (A)/word (eam) 
Quotient — word (A) Remainder — word (eam) 


MULU A byte (AH) *byte (AL) — word (A) 
MULU A, ear byte (A) “byte (ear) —> word (A) 
MULU = A,eam byte (A) “byte (eam) — word (A) 


A word (AH) “word (AL) — long (A) 
A, ear word (A) “word (ear) — long (A) 
A,eam word (A) “word (eam) — long (A) 


“1: 3 when the result is zero, 7 when an overflow occurs, and 15 normally. 
*2: 4 when the result is zero, 8 when an overflow occurs, and 16 normally. 
*3: 6 + (a) when the result is zero, 9 + (a) when an overflow occurs, and 19 + (a) normally. 
*4: 4 when the result is zero, 7 when an overflow occurs, and 22 normally. 
*B: 6 + (a) when the result is zero, 8 + (a) when an overflow occurs, and 26 + (a) normally. 
*6: (b) when the result is zero or when an overflow occurs, and 2 x (b) normally. 
*7: (c) when the result is zero or when an overflow occurs, and 2 x (c) normally. 
*8: 3 when byte (AH) is zero, and 7 when byte (AH) is not zero. 
*9: 4 when byte (ear) is zero, and 8 when byte (ear) is not zero. 
“10: 5 + (a) when byte (eam) is zero, and 9 + (a) when byte (eam) is not 0. 
“11: 3 when word (AH) is zero, and 11 when word (AH) is not zero. 
“12: 4 when word (ear) is zero, and 12 when word (ear) is not zero. 
“13: 5 + (a) when word (eam) is zero, and 13 + (a) when word (eam) is not zero. 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 
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Table 13 Logical 1 Instructions (Byte/Word) [39 Instructions] 


A, #imm8s 
A, ear 

A, eam 
ear, A 
eam, A 


A, #imm8 
A, ear 

A, eam 
ear, A 
eam, A 


A, #imm8s 
A, ear 

A, eam 
ear, A 
eam, A 


A 
ear 
eam 


byte (A) < (A) and imm8 
byte (A) < (A) and (ear) 
byte (A) + (A) and (eam) 
byte (ear) «+ (ear) and (A) 
byte (eam) < (eam) and (A) 


) or imm8s 

) or (ear) 

) or (eam) 
(ear) or (A) 

< (eam) or (A) 


) xor imm8s 

) xor (ear) 

) xor (eam) 
ar) < (ear) xor (A) 
am) < (eam) xor (A) 


byte (A) < not (A) 
byte (ear) < not (ear) 
byte (eam) < not (eam) 


A 

A, #imm16 
A, ear 

A, eam 
ear, A 
eam, A 


A 

A, #imm16 
A, ear 

A, eam 
ear, A 
eam, A 


A 

A, #imm16 
A, ear 

A, eam 
ear, A 
eam, A 


ONO ONO-OCO ONO-OCO ONO+0C0;0NO0 OnNO+-OoO ONO+-O OnNO-OoO 


word (A) < (AH) and (A) 
word (A) < (A) and imm16 
word (A) < (A) and (ear) 
word (A) < (A) and (eam) 
word (ear) < (ear) and (A) 
word (eam) < (eam) and (A) 


<< 
<< 
<< 


<< 
< 


or (ear) 
or (eam) 
(ear) or (A) 
< (eam) or (A) 


H) xor (A) 

) xor imm16 

) xor (ear) 

) xor (eam) 

(ear) xor (A) 
word (eam) < (eam) xor (A) 


word (A) < not (A) 
word (ear) < not (ear) 
word (eam) < not (eam) 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 
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Table 14 Logical 2 Instructions (Long Word) [6 Instructions] 


Mnemonic Operation 


long (A) < (A) and (ear) 
long (A) < (A) and (eam) 


long (A) < 


long (A) < (A) xor 
< (A) xor 


byte (A) — 0-(A) 


byte (ear) < 0 — (ear) 
byte (eam) + 0 — (eam) 


word (A) < 0 —- (A) 


word (ear) < 0 — (ear) 
word (eam) < 0 — (eam) 


Table 16 Normalize Instruction (Long Word) [1 Instruction] 


ia = SOperaMan 22s yh AES ae Ve ae 


anemone A, RO on ) < Shift until first digit is “1” 
byte ( an ) — Current shift count 


: 4 when the contents of the accumulator are all zeroes, 6 + (RO) in all other cases (shift count). 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 
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Table 17 Shift Instructions (Byte/Word/Long Word) [18 Instructions] 


byte (A) < Right rotation with carry 
byte (A) < Left rotation with carry 


byte (ear) < Right rotation with carry 
byte (eam) < Right rotation with carry 
byte (ear) < Left rotation with carry 
byte (eam) < Left rotation with carry 


A, RO 
A, RO 
A, RO 


byte (A) Arithmetic right barrel shift (A, RO) 
byte (A) < Logical right barrel shift (A, RO) 
byte (A) < Logical left barrel shift (A, RO) 


word (A) < Arithmetic right shift (A, 1 bit) 
word (A) < Logical right shift (A, 1 bit) 
word (A) < Logical left shift (A, 1 bit) 


A/SHRW A 
A/SHLW A 


word (A) <— Arithmetic right barrel shift (A, RO) 
word (A) < Logical right barrel shift (A, RO) 
(A 


word (A) < Logical left barrel shift (A, RO) 


long (A) < Arithmetic right shift (A, RO) 
long (A) < Logical right barrel shift (A, RO) 
long (A) < Logical left barrel shift (A, RO) 


“1: 6 when RO is 0, 5 + (RO) in all other cases. 
“2: 6 when RO is 0, 6 + (RO) in all other cases. 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 


o00; C000 o00; O00 
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Table 18 Branch 1 Instructions [31 Instructions] 


Mnemonic Operation 


Branch when (Z) = 
Branch when (Z 
Branch when ( 
Branch when ( 
Branch when ( 
Branch when ( 
Branch when ( 
Branch when ( 
( 
( 
( 
( 
) 
) 
( 


* 
2 
=] 
q) 
w 
_ 
<= 
> 
<= 
wn 
= 
2 
N 
< 
(>) 


Branch when 
Branch when 
Branch when 
Branch when 
Branch when ((V 
Branch when ((V 
Branch when 
Branch when (C) or ( 
Branch unconditionally 


Be se 


22029 


OssxxXxIlunntnunun dt 


= 


r(N 
r(N 
or 
or 

Z) 

Z) 


2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 
2 


wWwlh 


— 
wa 


( 

(PC) <— (ear), (PCB) <— (ear +2) 
word (PC) <— (eam), (PCB) < (eam +2) 
word (PC) < ad24 0 to 15, 
(PCB) « ad24 16 to 23 
word (PC) < (ear) 
word (PC) < (eam) 
word (PC) < addr16 
Vector call instruction 
word (PC) < (ear) 0 to 15 
(PCB) < (ear) 16 to 23 
word (PC) < (eam) 0 to 15 
(PCB) < (eam) 16 to 23 

( 
) 


o 


SCHRODCD0 CODD DOD ODOC OOCOCOOOCO 


OONO+-CO ODODCOCOCOCCOCOCCOCOCCCCO0C0O 


NM pny 
aARuyMP nwa 


addr24 


oOo ff 


@ear ** 

@eam *4 

addr16 *® 
CALLV #vct4 *5 
CALLP @ear *® 


ms0wr 
fy 

— 

SN 

Nooo 


ye) 
+ 


CALLP @eam *° 


oO Oo 


<< 
word (PC) < addr0 to 15, 
(PCB) < addr16 to 23 


iN 


CALLP addr24 *” 


“1: 4 when branching, 3 when not branching. 

*2: (b) +3 x (c) 

*3: Read (word) branch address. 

“4: W: Save (word) to stack; R: read (word) branch address. 

“5: Save (word) to stack. 

“6: W: Save (long word) to W stack; R: read (long word) R branch address. 
“7: Save (long word) to stack. 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 
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Table 19 Branch 2 Instructions [19 Instructions] 


Mnemonic ~ |RG Operation LH|AH | |S|T|N/ZJ|V JC |RMW 


CBNE A, #immé8, rel Branch when byte (A) # imm8 
CWBNE A, #imm16, rel Branch when word (A) # imm16 


CBNE _ ear, #immé8, rel Branch when byte (ear) # imm8 
CBNE eam, #immé, rel*® Branch when byte (eam) # imm8 
CWBNE ear, #imm16, rel Branch when word (ear) # imm16 
CWBNE eam, #imm16, rel*® Branch when word (eam) # imm16 


DBNZ ear, rel Branch when byte (ear) = 
(ear) - 1, and (ear) #0 
DBNZ ean, rel Branch when byte (eam) = 
(eam) - 1, and (eam) #0 


DWBNZ ear, rel Branch when word (ear) = 
(ear) — 1, and (ear) #0 
DWBNZ ean, rel 2 Branch when word (eam) = 
(eam) — 1, and (eam) #0 


#vct8 Software interrupt 
addr16 Software interrupt 
addr24 Software interrupt 
Software interrupt 
Return from interrupt 


#local8 At constant entry, save old frame 
pointer to stack, set new frame 
pointer, and allocate local pointer 
area 

At constant entry, retrieve old 
frame pointer from stack. 


Return from subroutine 
Return from subroutine 


“1: 5 when branching, 4 when not branching 

*2: 13 when branching, 12 when not branching 

*3: 7 + (a) when branching, 6 + (a) when not branching 

“4: 8 when branching, 7 when not branching 

“5: 7 when branching, 6 when not branching 

“6: 8 + (a) when branching, 7 + (a) when not branching 

“7: Retrieve (word) from stack 

*8: Retrieve (long word) from stack 

“9: In the CBNE/CWBNE instruction, do not use the RWj+ addressing mode. 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 
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Table 20 Other Conirol Instructions (Byte/Word/Long Word) [36 Instructions] 


Mnemonic Operation 


PUSHW A 

PUSHW AH 
PUSHW PS 
PUSHW ist 


£000 


A 

AH 
PS 
rist 


@A 


CCR, #imm8 
CCR, #imm8 


word (A) < ((SP)), (SP) < (SP) +2 
word ( ((SP)), (SP) — (SP) +2 
word ( ((SP)), (SP) — (SP) +2 


EO00O 


Context switch instruction 


oO 


byte (CCR) < (CCR) and imm8 
byte (CCR) < (CCR) or imm8 


MOV RP, #imm8 
MOV ILM, #imm8 


byte (RP) ~imms 
byte (ILM) <~imm8s 


oo oo 
oo oo 


MOVEA RWi, ear 
MOVEA RWi, eam 
MOVEA A, ear 
MOVEA A, eam 


word (RWi) <-ear 
word (RWi) <-eam 
word(A) <-ear 
word (A) <~eam 


oo — 
eee e) 


ADDSP #imm8 
ADDSP #imm16 


word (SP) < (SP) +ext (imm8) 
word (SP) < (SP) +imm16 


A, brgl 
brg2, A 


byte (A) < (brgl) 
byte (brg2) < (A) 


oo oo 
oo oo 


No operation 

Prefix code for accessing AD space 
Prefix code for accessing DT space 
Prefix code for accessing PC space 
Prefix code for accessing SP space 
Prefix code for no flag change 

Prefix code for common register bank 


“1: PCB, ADB, SSB, USB, and SPB : 1 state 

DTB, DPR : 2 states 
*2: 7+ 3x (pop count) + 2 x (last register number to be popped), 7 when rlst = 0 (no transfer register) 
*3: 29 + (push count) — 3 x (last register number to be pushed), 8 when rlst = 0 (no transfer register) 
“4: Pop count x (c), or push count x (c) 
“5: Pop count or push count. 


eek otototok@) 
eek otototoko) 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 
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Table 21 Bit Manipulation Instructions [21 Instructions] 


Mnemonic ~ |RG| B Operation LH/AH| || S| T V| Cc |RMW 


* 


A, dir:bp 
A, addr16:bp 
A, io:bp 


dir:bp, A 
addr16:bp, A 


byte (A) < (dir:bp) b 
byte (A) < (addr16:bp) b 
byte (A) < (io:bp) b 


bit (dir:bp) b — (A 
bit (addr16:bp) b < (A) 


io:bp, A bit (io:bp) b < (A) 
dir:bp 
addr16:bp 
io:bp 


bit (dir:bp) b < 1 
bit (addr16:bp) b < 1 
bit (io:bp) b < 1 


NNN ONN BuO 


dir:bp 
addr16:bp 
io:bp 


bit (dir:bp) b — 0 
bit (addr16:bp) b < 0 
bit (io:bp) b — 0 


NNN 


* 


dir:bp, rel 
addr16:bp, rel 
io:bp, rel 


Branch when (dir:bp) b = 
Branch when (addr16:bp) b 
Branch when (io:bp) b = 0 


0 


* 


0 


hos WOW who WOW WOW 


* 
Ls} 


* 


dir:bp, rel 
addr16:bp, rel 
io:bp, rel 


Branch when (dir:bp) b = 
Branch when (addr16:bp) b 
Branch when (io:bp) b = 1 


1 
=1 


Roof 
* 


* 
Ls} 


addr16:bp, rel Branch when (addr16:bp) b = 1, bit = 1 


oO oO ooo ooo ooo ooo jexoxo) ooo 


io:bp Wait until (io:bp) b = 1 


Oo 


io:bp Wait until (io:bp) b = 0 
“1: 8 when branching, 7 when not branching 

*2: 7 when branching, 6 when not branching 

*3: 10 when condition is satisfied, 9 when not satisfied 

“4: Undefined count 

“5: Until condition is satisfied 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 
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Table 22 Accumulator Manipulation Instructions (Byte/Word) [6 Instructions] 


Mnemonic Operation 


SWAP 0 Toe ) 0 to 7 <> (A) 8 to 15 
SWAPW/XCHW AL, AH word (AH) < (AL) 


byte sign extension 
word sign extension 
byte zero extension 
word zero extension 


Table 23 String Instructions [10 Instructions] 


MOVS/MOVS| aa transfer @AH+<— @AL+, counter = RWO 
MOVSD Byte transfer @AH-<- @AL-, counter = RWO 


SCEQ/SCEQI Byte retrieval (@AH-+) — AL, counter = RWO 
SCEQD Byte retrieval (@AH-) — AL, counter = RWO 


FISL/FILSI Byte filling @AH+ < AL, counter = RWO 


MOVSW/MOVSWI Word transfer @AH+ < @AL+, counter = RWO 
MOVSWD Word transfer @AH- <— @AL-, counter = RWO 


SCWEQ/SCWEQI Word retrieval (@AH+) —AL, counter = RWO 
SCWEQD Word retrieval (@AH-)—AL, counter = RWO 


FILSW/FILSWI Word filling @AH+ < AL, counter = RWO 


m: RWO value (counter value) 
n: Loop count 


“1: 5 when RWO is 0, 4 + 7 x (RWO) for count out, and 7 x n + 5 when match occurs 

*2: 5 when RWO is 0, 4 + 8 x (RWO) in any other case 

*3: (b) x (RWO) + (b) x (RWO) when accessing different areas for the source and destination, calculate (b) separately 
for each. 

“4: (b) xn 

*5: 2x (RWO) 

“6: (c) x (RWO) + (c) x (RWO) when accessing different areas for the source and destination, calculate (c) separately 
for each. 

*7: (c)xn 

*8: 2x (RWO) 


Note: For an explanation of “(a)” to “(d)”, refer to Table 4, “Number of Execution Cycles for Each Type of Addressing,” 
and Table 5, “Correction Values for Number of Cycles Used to Calculate Number of Actual Cycles.” 
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m@ ORDERING INFORMATION 


Part number Package Remarks 


MB90671PFV 
MB90672PFV 
MB90673PFV 80-pin Plastic LQFP 
MB90T673PFV (FPT-80P-M05) 

MB90P673PFV 


MB90671PF 


MB90672PF 
MB90673PF 80-pin Plastic QFP 


MB90T673PF (FPT-80P-M06) 
MB90P673PF 


MB90676PFV 
MB90677PFV 
MB90678PFV 100-pin Plastic LQFP 
MB90T678PFV (FPT-100P-MO05) 

MBS0P678PFV 


MB90676PF 


MB90677PF 
MB90678PF 100-pin Plastic QFP 


MB90T678PF (FPT-100P-M06) 
MB90P678PF 
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m@ PACKAGE DIMENSIONS 


80-pin Plastic LQFP 
(FPT-80P-M05) 


s 14.00+0.20(.551+.008)SQ 1.50" “tia | (Mounting hie 
@. 12.00+0.10(.472+.004)SQ @® ‘059 
@_. "HAAAAAABAD OAD AL LCD AE @ eo 
61 | = 40 
Peed] (OY) Lea 
S\N 7 = } 
= — 9.50 13.00 
aa Eo 4 (374) (512) 
=| = = REF NOM 
= INDEX = 
@2] , Oe |B 
LEAD No.) FA TETEUUULETUUE LET. © SL eta ot 8 part 
lt L_ 0.50+0.08 a 0.18:388 LL 0.127°8 ce |~ ToT 
(.0197+.0031) .007 “00: } (.005 “or ) —0.10+0.1 
( no L =r (004+, ao (STAND OFF) 
= | 
; ete tat eee i 
SS nln mal {4 
| |0.50+0.20(.020+.008) 
17/0.10(.004) lle 
—0~10" 
© 1995 FUJITSU LIMITED F80008S-2C-5 Dimensions in mm (inches) 
80-pin Plastic QFP 
(FPT-80P-M06) 
23,90+0.40(.941+.016) a (.3.35(.132)MAX 
0.05(.002)MIN a 
(6) 20.00+0.20(.787+.008) (STAND OFF) (Mounting height) 
1] T 
@ TARA RA ARR RARE a — 3 
oo Lae 4 —y 
oo O O Es 14.00+0.20 17.90+0.40 12.00(.472) 16.30+0.40 
= F== — (.551+.008) (.705+.016) REF —_(.642+.016) 
=| INDEX = 
O A’ ==, © ——¥ 
~ y 
WH HEHNERHEHHAHHAMG UE de —-@> 


LEAD No.(1)__ 


0.80(.0315)TYP 


y 


0.35+0.10 


t 
(.014+.004)~1= ( 


NVALUE 


J con 


— 


Lo 5+0.05(.006+.002) 


= | 

\ 

0.10(.004) — i 

O~10° | 

a 18.40(.724)REF aineeaan 1 
22.30+0.40(.878+.016) (.031+.008) 

Jd 


© 1994 FUJITSU LIMITED F80010S-3C-2 


Dimensions in mm (inches) 
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100-pin Plastic LQFP 
(FPT-100P-M05) 
—— -16.00%0.20(.630+.008)SQ_ a 1.502030 
Gel . 44,00+0.10(.551+. nae - L@ | [ 059 7008) (Mounting height) 
[PHABHBAEANBARBBRRERRRBRET | ' 
76) 6 
OL ( a Le) t——4 
Ba Sa == | 
=| Be $ = 42.00 15.00 
oy p= (.472) (.591) roaches 
aa = i REF NOM Details of "A" part 
= = I yy 0.15(.006) 
= INDEX E= | Set 
; = © ! it he 006 
@ 34 OE-2 =a | [o18(008) 
TRALEE RERERE ERICA i Ce 
in if inihi il won =) 
LEAD No. (1) med ie ~(25) BN Loo. 40(.016)MAX 
~4050(.0197)TYP _, | 0.18388 ogc 008) w 0.127"ot2 ' Details of "B" part 7 
007 22% } {005 “oor } eee 
| — 
a > zl ara ay (STAND OFF) 
aa ace ‘ | 4 
| 
7 0.10(.004) __|_ '0.50#0.20(.020:.008) 
10 a 
© 1995 FUJITSU LIMITED F100007$-20-3 Dimensions in mm (inches) 
100-pin Plastic QFP 
(FPT-100P-M06) 
23,90+0.40(.941+.016) . __.3.35(.132)MAX 
20.00+0.20(.787+.008) =o 0.05 o02)MIN iAieaRlinginesans 
r J 
1 _| 
CEE AA a 
eo c= ¥ 
OC O SS 14.00+0.20 17.90+0.40 12.35(.486) 16.30+0.40 
E= — (.5514.008) (.705+.016) (.642+.016) 
=| INDEX == 
x Be | Bo 
Lead No.) —_ATHHA HUE HUBEHGUGCHUUE HUE Dut. a 
0.65(,0256) TYP 0.30+0.10 0.15+0.05(.006+.002 
(0286) wt 12,004) 10-13(.005) @ up 
[ | Details of A” part to i = ; 
i, 0.25(.010 Details of "B" part | 
J CO ee Pe | co ! 
sf? | | | 
[1 0.10/(.004) | | || 
| O~10° | 
lL. 18.85(.742)REF | 0.8040.20__ | 
22.30+0.40(.878+.016) i (.0314.008) 
| J 
© 1994 FUJITSU LIMITED F100008-30-2 Dimensions in mm (inches) 
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The contents of this document are subject to change without 
notice. Customers are advised to consult with FUJITSU sales 
representatives before ordering. 


The information and circuit diagrams in this document presented 
as examples of semiconductor device applications, and are not 
intended to be incorporated in devices for actual use. Also, 
FUJITSU is unable to assume responsibility for infringement of 
any patent rights or other rights of third parties arising from the 
use of this information or circuit diagrams. 


FUJITSU semiconductor devices are intended for use in 
standard applications (computers, office automation and other 
office equipment, industrial, communications, and measurement 
equipment, personal or household devices, etc.). 

CAUTION: 

Customers considering the use of our products in special 
applications where failure or abnormal operation may directly 
affect human lives or cause physical injury or property damage, 
or where extremely high levels of reliability are demanded (such 
as aerospace systems, atomic energy controls, sea floor 
repeaters, vehicle operating controls, medical devices for life 
support, etc.) are requested to consult with FUJITSU sales 
representatives before such use. The company will not be 
responsible for damages arising from such use without prior 
approval. 


Any semiconductor devices have inherently a certain rate of 
failure. You must protect against injury, damage or loss from 
such failures by incorporating safety design measures into your 
facility and equipment such as redundancy, fire protection, and 
prevention of over-current levels and other abnormal operating 
conditions. 


If any products described in this document represent goods or 
technologies subject to certain restrictions on export under the 
Foreign Exchange and Foreign Trade Control Law of Japan, the 
prior authorization by Japanese government should be required 
for export of those products from Japan. 
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